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Calcutta, 1910, pp. 32 - 37, pI. v, figs. 7 to 9. 

Gravely, "Shells and Other Animal Remains of the 
Madras Beach", Bulletin, Madras Govt. Museum, 
(Natural History), V. No.1, 1941, p. 86, fig. 30, 1; 
p. 105. 

Koehler (loc. cit.) reports a large. range of sizes among the specimens of. this species 
eX9.mined by him in the Indian Museum Collection. He cites the followmg range of 
measurements for this species :-

In the largest specimen from Seven Pagodas, Mahabalipuram, R = 87 ~ rnn., 
r = 16 mm.; in a second spec'imen from the same, locality, R := 69 mm., r = 15 mID. 

In other specimens, the value of R is reported to vary between 67 ana 51 mm.;. 
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surface is flattened. The body is rather thin and does not appear to be very robust. 

The dorsal surface of the disk bears the paxillae which are, very small and confluent 
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:r;nuch less numerous, whlle the petlpheral granules do not vary. Thns the paxillae occur
mg further. beyond, 'On the arms, bear only one or two central granules with a peripheral 
i>order of eIght or ten elonga,ted granules. On the arrns, the paxillae form a median raised 
...jdge, in which they are rather large, and, on the sides, form transverse rows in which 
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., THE ,ECHINODERMATA , 
,.: t l .)'"! " ~ , • "" "". '. . ~ It": '. 

TU COLLBOTION OF TP MADRAS GOVERN.SNT MUSEUU 

BY 
S. T.SATYA-kURTI, M.A., D.se., F.Z.S. 

, (Director o/Museums, G06ernment Museum, Madrlltl) 

INTRODUCTION 

, ," 

The ea.rliest published report of the EchlnOdermata, represented in the collection 
.r the Madras Government; Museum appeared in the Bulletin of the Madras Uovemmen. 
Museum (New Series), Natural History Section, Vol. l, No.1, 1927, entitled "The 
Littoral Faunabf Krusadai Island, in the Gulf of Manaar " (at pages 163 ~ 173) by 
,Dr. F. H. Gravely, D.Sc., who was the~ the Superintendent of the Madras Government 
,Museum. That paper deals with the Littoral Echinoderms collected from-_ Krusadai 
Island snd its neighbourhood in the Gulf of Mana.ar, and represented in the collection 
of- the Madras Government Museum. Besides furnishing a brief systeuiatic. report on 
the ,species of Echinoderms then known to have been collected from Krusadai Island. a.nd 
,its vicinity" it contains&. valuable bibliography,' listing most of the important, mono.
graphs on Echinoderma.ta. available up to that time, and has been a most helpful refer,. 
ence work for- identifying many of the species of the common littoral Echinoderms 
collected from Krusadai Island and its environs in the Gulf of Manaar for tbe pa.st 
~evetalyears. Rowever,only -in the case of Holothuraihs have fairly detailed ~pecific 
'deScriptions . been furnished in tha.t Bulletin, while the recorded species oftbe' other 
groups (Asteroidea, Ophiul'oidea, Echinoidea. and Crinoidea.) are only rather sca.ntily 
described, the descriptions in most cases being reduced to at moot ooe or two lirie8 
.or even a mere passing mention. Further, there are no illustra<tions at aU of even 
a. single species of Echihooerms recorded in that Bulletin, The Bulletin itself has since 

"become out of print and Elforts to reprint it. have not so far materialized in view of 
the existing financi~l ,stringency. The only other subsequent Bulletin of this Museum 
that dea.ls, at least in a cursOry manner, with some of the more common South Iridia.n 
Coastal Echinoderms - particularly those found washed up as dry specimens on the 
Madras Beach - is the much later publication, namely, the Bulletin of the Madra.s' 
Government Museum entitled "Shells and other Animal Remains of the Madras 
Beach", Vol. V. No.1, 1941, by Dr. F. H. Gravely, but even this extremely useful 

;.and practi~al handbook on the. l\ladr&s Be1\ch Fauna has since become ontof stock and 
out of print, and consequently tbere is at present no Bulletin of this Museum available, 
containing a comprehensive systematic report on all the South Indian Littoral Echino
derms . (including also a few deep sea forms) which are contained in the collections of 
this Museum (both in the exhibited series in. the Gallery' and in the reference oollec-
tiol1~J .. 

, ... ':J'he neCessity for compiling,and brihging o.ut a. rev,iSled dJescriptive and compre
henSIve account of the South IndIan Coastal Echmoderms represented in the collectiGD.· 
of this. Museum was therefore keenly felt, and when, with this object in view· -! re
e:;caIl1!ned the collections of E~hinoder::rns contained. i~ this. Museum, I found, 'to my' 

<snrprlse, that a. number of specIes actQally repr:esented In the collections of this Museum 

~i7-1' 
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" ;rt;;is.:eTidenb.tberefore. frQIn theforeg6ihg table~ tha.t aJuiost exactly half blienum'b&' 
,oft;.pfltles'repr~nted in ,the ,MuSeum collectipn hli.vtEl not 'been ' reportedQr' 
even mentioned in either'1)f the, e&PJjer. Bulleiiins of ,this }(UiSleUm, dealing w:i~"Echhlo-
'derm".l ,'," ' , ' ':1'" ' , 

;G • _,~ . '~. 

'Il '.1.t.I:' 

. "1b~ :it . ~~UJd 'be ~e,w)ily ,~p~~~iat~ ~ha.t : ~ithougq ~ 'number' of sPecies. of, common 
.hl.toriJ. Echmpderms oq~ur on, ~he· South India.n. coasts, and, &ltho~h 9pOOllD,leJlS of a 
,ll\iin\>e! f?( these "specie8 have~~"lncol~e~te~. identifi~d and a.d4ed ,to ,~lte referen~and 
.&..uery ,pollectionl;J in this M'\l.~UW. ~hete i~' at-p'reBent,no. convenient ~1l~8tra.ted hanilbook 
in .E,n~1iE!hgiving adequ&te dEtacriptiOllsof,' Jib,eseeomm..onm.-,.~~~,South ,lndi&n. 'ci?&stal 
species t ~ether wi~h synopses of .11?-~ characte:r!J ~f the vari<»is ,OrdeJ.'S •. ' familIes and 
genera to which the~ .species p,elong,;wliich 'would. en~le studen;~s and lJ;l}lateur collt'(~tor. 
~ re&d.ijy id~ntify ,and cla.ssny the .!iJPOOim~ of E¢hinodermathey' migh't collect. 
Besides. ' ther.e' is at. present no volume on the Echinoderm~ta j.n, the Fauna _.of India. 
f?eries, a.nd this is also. a 8I!'lrious handicap,whicb h~greatly inm:~a.sed tpe diffi~ulties 
ofst,ro.ents, teachelti a.nd resea.r$ ,~Qfkers who are in neel;l o~ a ba.sic systematic account, 
inEnglis~I' with illustrations, of.at least the~ore common littoral EcJrinoderms found. 
on the Indian' Coasts.,. . , , 

'. ,: ~ I ' i' 

It was therefore felt that it. might prove helptul and fulfil. & loug.:fbl'f; rieea'if a revised, 
up to ~afre and comprehensive paper could be pu~li8hed· presenting a "fairly 'complete 
systematic account of all· the spe9ies of Echinodenns sO fa.rcolleeted 'by true Museum and 
atptesent contained in the collections oCthis. Museum; not only from Krusailai 1s1and', 
in the Gulf of Manaar, but from other localities &swell, with adequ&te references ana 
illustrations. The present descri,ptive Catalogue has therefore been compiled prim&rily 
tofulfil this need, and in presenting this account a.ttempts have been made, not only 
to arra.nge the specie it 'accoJ:'dingto ~be currently accep1ie~l Qrderof claSsitication; but a.lso 
i&inclllile he, descriptions of. the . orders. tamliIies. and 'genera in ~ddition tothespeeifie-· 
deScriptiOns a.s adequate Elngli~4 (}es'cnptions of genera. and fa.niilies and Of 1 even the 
larger·cla.~ca.tory ca.tegories~uch as 'the order~ are, no~·· genera,lly found .'included ~ 
Ulost'ofthe ~onogra.phic lSyste:mati~ works ava.ilable on this Phylum, ~lthough tliey aie 
b.,l1)ful for a. clearer underst&ndi~ of the 'Glassificatj,on a.nd reI&tionshiptt· beiw'een the. 
memberS of this large, .hetetogeneous andcoI?plex group ,of marine Invertebrates. ' 

i~'I'~t ,:4bi!:,I' 
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. In 1he present accoet, tile ~Ill'O' ~h species is followed by brief notes.· 
00 the specimens of tha.t p&rtionlar species r~pJ:esented in the Museum collection, toiethet 
with datapertaining to their looa.lityJ sta.te . of 'preservation, colour. measurements,' . ~te., 
and; efforts ha.T6 been milia toCuinish; as lfar 'as possible;' clea.r illustra.tiona of apecimeml 
of almost eTery species inclllded h:t the Raper.' : 

Si.nce the Museum's collection of Echin~derlns of the South Indian Coasta.1 Regiou 
is fairly representa.tive a.nd conta.ins ma.ny'of the common species recorded from this atea, 

,it is hoped tha.t the presentaceolllnil wil1 serve as a descriptive .guide to the common! 
-species of this group occurring in this area' &nd will prove helpful in identifying at lea.st 
most of the commoner species;, q{ f§Fqilj.04~I1l1~ occurring on ilhese coa.sts. . 

,The cla.ssificlI.tion followed ill this Pa.per ioS that &<lopted by Dr. Libbie H. Hymaa 
in her trea,tise on the Invertebra.ta., Vol. IV Echinodermata, as iihis appea.rs to ,be the 
Ia.test a.nd most currently accepted classification of this Group at present a.nilable. 
as the species represented in the MuseUlft Collection belong only to living groups a. broaa. 
.outline of this Classifica.tion, omitting the extinct groups is furnished below:-

PHYLU1l4EWIINQDERMATA 

SUB PHYLUM PELMAT()ZOA 
Class CRINOIDEA (Sea Lilies). 

SUB PHYLUM ELEUTHEUOZOA '. \ 

Cla.ssHOLOTHURIOIDEA (Sea ClIcumbers). 

Class ECHINOIDEA (~e.a Jlrc~,:eto.). 
" , ', .• ". I" • 

Subcl&ss ~egularia or Endocylica. 

Subclass Irregulariaor ExocYclica. 

Class ASTEROIDEA (Sea. stars). 

Class OPHIUROIDEl tBfittle Stars}. 

SYSTEMATIC LIST OF 'rHE SPECIES OF ECHINODERMS 
REPRESENTED IN THE COL,LECTION OF THE 

MADRAS GOVERNMENT' MUSEUM 

Phylum ECHINODERMATA 

Sub Phylum PELMATOZOA 

Order ARTICULATA 

SubordeJ!CQMATULIDA 
Superfamily TROPIOMETRIDA 
~'amiiy TROPIOMETIUDAE 

Genus Tropiometra 

Tropiome1ra carinata ciaI'D 

Superfamily MARIAMETRIDA 
Family MARIAMETRIDAE 

Genus lampr~metra t 

L4mp1"6mef.ra paUnata 
FAmily ANTEDQNIJi)AE . . 
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At#e40 '. ". ,.',' '", n>tW~ 
Sub Phy1mn ELEUTlIEROZO. 

Class HOL01'HUROIDEA ' 
Order DENDROCHIR9T.A., 

Huperflldllily DENDIWCHIltOTAB' 
FamilyCUCUMA,RIIDAE ' 

: ; 
, . 

Genus Qacamaria 

Cucumaria conjung.m 

Cucumarta frliu,tnf~l~i 

G.enus StolU8 
Stolus buccalM 

Genus Tbyon ' 

Thyone mirab.lil 

Genus Ae~iDoc.Uc'Qlis 
ActinocjI,cumi$ typica (==4iffieilU) 

, 

GetihsPentaeta ( 'Coloebir~s) 
Pentacta' quadra;tgularis 

'Family PSOIJIDAE 

Gtnus PspllI' 

Psolus complanatu8 
I 

Family, PHYLLOPHORIDAE 

G~Q.us P~yllopbprus (= Orculaj 
Phyllophortts (Orcula) dubia 

-'. ," 

, , 

Order ASPIDQCHIRO'rA (= 'Order ACTINOPODA) 

, ; 

lJ'amily HOLOTHURIIPAE 

GenUS Bolothurla 
Holothuria atra ' 

Holi>th1tria Z.ub'Tica' , 
H olothuri,a" monacana 
Holo!huria pa,rdalis 
H olothuria sco..bra '( = gallensil) , ' 

'fI owfhuria l1a,gabunda " 

Holothuria ma'Tmorata 

Family~TICF{OPODIDAE 

Genus, Btkltepu. ' 

.tichopu8 chloronp'. 

:'l?" 
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()rcler »OLP AD OJIl A 

'P'It:mily 'l\tOLP ADID.AE 
. . 

Genus Molpadia {.. ' 

J,iolpadia "p. 

Orqer APODA (= Order PAHAC'l'INO-PODA) 

Family· SYNAPTIDAE 
, . ~.!. • • . , . 

O .. us &yupia 

Synapta . Tecta (= ,~triatal 

ciass ECHINOIDEA 
,'",:"{-.". 

Subclass ImGU LARIA (= ENDOCYCLIA) 

Order 'AULODON'rA 

. Family DIADEMATIDAE 

Genus Astropyga 
AstTopyga Tadiata 

GenUS .ch"moihrix 
Echinothrix calamaria 

Order STRIODONTA 

F'amily STOMOPNEUSTIDAE 

Genus Stomopll8usies 
StamopneusttJ8 'Dariolilril, 

Order C~l\fARODONTA 

Family TEl{NOPLEl1RlDAE 
Genus 8.almaeis 

SOln'uwis bicolor 

Salmacis 't'irgulata 

Genus Temnopleures' 

Temnopieures toreumaticU8 

Family TOXOPNEUSTIDAE 

Genus Toxopneus~ 

'·Toxopneustes pileosUl 
/ I .' ,',. ' .... ; l' 

Genus 'Tr~ustes 
. 'THlpnl/ll;t~s gratiUa 

. .. 

:, ! 

, t 

'\ 

.. ;, 

,.r,;. ~ ... 
t 

( 



I 
"' 

" ']'-- -i':--' 
s 

,. 

i\ 

.. 6 

.\; : .. au\Gy ..... ehialls· 

:li 'f;,J'!'1t.,Gl1,ir'Ufl,q~i!~rdi 
;, F'a.mily ECHINIDAE 

it <H~,l. r ;;} r:r. ~ :; f~''t;} 
GaDUS EchiBUS ,(;= .pareclliBUS) 

. -; J ' .,1 ,. -: ~ .. '-

Echinus angulosu8 (= Parechinus angul08US) 

,.. Family S'l'HONGYLOCENTROTIDA~" 
, Genus Pseudoll~letia 
1'8e.""'~rdia,i.~na 

, ;Pseudoboletia ,maculeta 

Familv ECHINOME:l'RIDAE 
~. ' " 

Genus Echino_tra ,. '-- . ;''', 

Evhinometramathui 

Subcl;.tss lRREGU;LAHIA, ( = EXOCYCLICA) 
. Or~el: ; 94~fI~;g.f:f)IDA 
Family ECHINOLAMPADIDAE 

.··r • 

Genus EChinolampas 

Eeh¥'nolfiM~ai '}dfjtttu~ 
., '. 

Order CLYPEAS'l'ROIDA 
F~mil; CIJY:~EASTlh])AE 

; ~~ _ t . ~ . , '. . 

, " Genus Clypeuter 

OIyp$Wf1T h:ufhiJitl J.; :} ',' 

Plypeaster, ,rari-{lpinu" ! ' 

l!'amilyLAGANIDA~ 

Genus Lag.num i 

Laganttm'de"agonale ' 
Lagfm:Uffl' ~efHe~m 

Genus Peron~lIa" 
Peroftella lesueuii 

Peronella orbi:t:ulari8_ 
, _~. .' ::,; ~.; :1.l-;i·,,{ ~~'; 

Family SCU'l'ELLIDAE 
" • I • 

Genus Echinodiscus 

, ,\ECJ~inodiscU8aUr,tfm ' 

'~~-;,--.~':>:..." ,~-- .... ~.--- -.. ~ 

, E~hinodiscur; ~isJ)p{'~atu8 
Echinodiscu8 bisperJoratus var. fruncca!w 

f~ l. -,", . .: 

Order SPATANGOIDA 
Group II. A~?J:lJ~W1SRNJJUS FORYS 

FaJll~ly SP.~TANGID,,' AB 
-10_' ~ '. -,' ;. , • 

,,~ 

~ . 
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... - ~ . .. . . . . .- . 
Gen.' ....... areii.r ;. 
Pseudontareti-a 'tiltil ". 

Family" ·L(DVEN!IDA» .. ' - ." .. 

Family.' BmsBID'A'E 

GtiI •. Metalla ;:" /. " 

111 e talia sternalis 

Class AS.'.J.:~!H;>I;Q~h., 
Order PHANEROZONlA , : '.: - . "..: '," ~. 

:l!'amily ASTROPECfl'INIDAE 

Genus Astropeeten 
Astropec~n indicu8 . 
ASi-ropeMbniria.uriliiJ'nus 
A.stropecten hemprichii 
Astropecten monacanthits 

Astropeyten z~bra, .,. 

Genus Persepbonaster 
Pe-rsephonaster'fhodopeplus 

Family. LUIDJIDAE 

. Genos Luidia 
Luidia macultita 

.• i Luidia savignyi 

Suborder VAL V ATA 
Family GONIASTERIDAE 

G~nus Anthenea 
Anthenea regalis 
A nthenea rudis 
A nthenea pentagonula! 

Genus Stellaster 
I StellasterbelchMi 

. '. . 
StellQ.8ter incei 

Genus Goniodiseus 
Goniodiscus granuliferus 

Family OREASTERIDAE (=PENTACEROTIDA~) 

Genus Pentaceraster 

.~ 

Pentaceraster multispinu8 (= Oreaster hedemanni) # 

,/ 

• 
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Genus oreut", 
.. 

''t .... :!~~.~ ~ i4 
,. 

Oteaster tlfurstont : . ~~::"".: \, 1 ::' 

G ......... er ...... :: .' 
'Pr((Mr.,east~r ,ritt4li.J . ' .. , . . ..: : ,'j 1· 

QeBUS Ast8rodbea .. 
~ 

Astef'o~isct.s elegaa. . , 
."i 

, . ~/'; .j 

Faroill. L~N;~:)Iq.W;A~ , 
.. 

~. LiJ),Qlla .. 

LiftC~iil laevigata 
~.. A ' } . • ·~.l .:: .. 

Family ME'l'RODIIUDA)tj ;;. 

, . 
oenus 'M&tr041ra 

. 
L Meti'odira subulata ... 

Order SPINULOSA .iI 

Family' ASTERlNIDAE' 1 ·t 

Genus Asterina 
) 

Asterina pepheu8 :f 

Astefina, coro:nata 1 • 

Anseropod& 
\ 

Genus ( = }talmlpes) . , .. 

A 1U48TOpodG sarasini ..... ~ ",<,:. 
~ 

Fa.mily BCRIN AS'fERIDAE :: 

. GallUS Behlnaster 
Echinaster pUl'pureus 

Qrder FO~CIPUI.JATA 

Family ZOROASTERIDAE 

Genus: Zoroastet 
to-roaster planus 

, 
Class OPHIUROIDEA 

~. ", 

Order OP1:IIURAE 

Family A MPHIUHIDAE I{ 

Genus. Amphioplus • 
4mphioplus' gravelYi . 

Family OPHIACTIDAE 
~ "I: 

.1,.: f 
Genus Ophiaetis 

Ophiiwtis savignyi 

J'amily .' OPHIOTHRICIDAE ,. 

~~L'. 

... 

~. \ 
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Genus Ophiothrix 
OphiothrW hirsuta 

OphiothrW (?) kOf64M 

Ophiothm: aspidota 
Ophiothr~ galatheae 

Genus Ophiothela 

Ophiothela danae 

Genus Ophiocnelilis 

Oph·iocnemil marmorattJ 

Family OPHIOCOMIDAE 

Genus Ophioeoma 

Ophiocoma BcolopendriM 

Family OPHIODERMATIDAE 

Genus Ophlaraehnella 

Ophiarachnella infemaU. 

Genus Pectlnura 

Pectinura conspicua 
Pectinu:ra intermedia 

Order EURY ALAE 

PamHy GORGONOCEPHATJDAE 

Genus GorgonocephaJUi 

Gorgonoeephalu la.ngatu 
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Ya'.£EMAT lCDESCRIPTI0NS OF THE SPECIES OF ECHINODERMS ru,P£.ESENTBD 
IN THE COLLECT.lON OF THE If.lADRASGOVE.RtU1ENT MUSEuM 

PHYLUM- BCHINODERMATA 

- '!'he l!:chinodermata, is one of the most well defined aiIlQ best characteriZ€.d phyl. 
of the animal kingdom. They are readily -distinguished by their marked pent-a.-l'allla.te 
symmetrl ~(lenve(1 from an origmal bila~eralsymmetry), by the absence of a defmiie 
anterior end, bead aDd brain and by the presence of a calcareous internal skeleton com
posed of sepa,rate plates or pieces and often bearing spines, warts or other types Of 
protuberences externally, which account for the name of the Phylum, Echinodermata t 

which literally means " spiny skinned ". The body usually bears five well defined 
radii t the ambulacra, that bear locombtor or llettsorYllfocesses known as the podia (or lube 
feet), alternating with five interambulacra (inter-radii) around an oral-aboral axis. The 
body is unsegmented. . . 

The internal organization of the' Echinoderms 'is charaterized by the presence of • 
well defined system of vessels of coelomic origin, known as the water vascular system. 
It is from this system of vessels that the podia or tube feet arise. The water vasculall 
syrstemcO'imuuuicaLes ,with the exterior by a pore or a group of pores, at least in the 
juYenile stages. . 

The sexes are usually separate, but are similar and not externally distinguishable. 
The larvae are bilaterally Isymmetrical and free-swimming before metamorphosIS. 

The Echinoderms are animals of moderate to considerable size. They are exclu
sively marine and are among the most widely distributed of all marine animals. 'They 
are found in all seas and practically at all latitudes, and in vertical distribution flley 
range from the littoral zones up to the depths of the oCean. They are for the most 
part free-moving, aJt.hough rather sluggish and sedent·ary, but they are derived from 
sessile ancestors, and sessile, stalked forms still survive in the Class Crinoidea. (Sea. 
lilies and feather stars). There are about 3,900 living species fo Echinoderms recorded; 
80 tar . 

.one of the most diagnostic features of this Phylum is the presence of a calcareous 
:eJldoske1eton .. It may consist of a series of clos~ly articulated plates forming a rigid 
shell know-n,as the theca or test (as in the Echinoidea, the sea urchins , and the 
Asteroi::lea,' the sea stars), Or may be composed of small, isolated pieces knowttas 
Ossicles' or spicules as in the Holothuroidea, the sea. cucllmbers, in which these ossicle8. 
take the' (orm of microscopic pieces embedded in the integument. The spines and 
tublerclp.s which project externally in most Echinoderms are also parts of the calcareous 
endoskeleton. 

The shape of the body in the Echinoderms is subject to considerable variation. 
The body is either olsimple contour, rounded or ovoid, (Echinoids), cylindrical (Holo
thurians). 'Or star-like (sea stars and brittle stars) with simple arms which normallv 
Aumber five (but may sometimes be more or less than five) radiating from a central d~~ 
or the arms may be branched and fel!-thery, bearing lateral processes arising from a 
central b(!)dy:, which may 01' may not he attached to a substratum by a stalk, as in the 
0!'inoids (Sea. lilies and feather stars). 

rrh~ bol1y in the Echinoderms in' differentiated into oral and aboral surfaces, the 
knonth being sItuated on the oral surface, and sea stars (Asterioides), brittle stan. 
(Ophiul'l'l;r1f'!a) and E'ea urchinH (Echinoidea) lie generallv with the oral surface ilown
w&rds ;;Holbt'hurians; however, are elongated in the oro-aboral Itxis and lie up~n one 
!, . 
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tide whlch is often somewhat flattened. and the Crinoidea (Sea, lilies and feather stars), 
. whether they are attached or free-living, remain with the aboral surface directed. toward. 
~he sub"tralium and the oral_surface facing upwards. 

As already mentioned. the Echinodermata are divided into five Classes. namely, the 
Crino.idera (Sea lilies and feather stars). theHolo~huroide3i (Sea cucumbers). the Echino:dea 
tSea urchins. etc .• ) the Asttl'oidea (Sea stars or starfishes) and the Ophiuroidea. (Brittle 
~t,I'S and basket stars). of which the Class Crinoidea alone is grouped under the Subphylum 
'Pelmatazoa. while the remaining four classes are included in the Subphylum Eleutherozoa. 
Representatives of all these Classes, mostly collected from the littoral zones on the 
-East coast of South India, particularly the Madras Coast and the Gulf of Manaar, are 
.contained in the collections of this Museum. 

SUBPHYLUM PELMATAZOA 

This Subphylum includes mostly extinct Echinoderms, a,ttached firmly to .. suh· 
stratum either thoughout life or in their earlier stages alone, by the aboral surface, 
either directly or more often by a. stem-like stalk composed of a series of calcareous 
pieces. The body is encased in a calcareous cup or ·calyx-shaped skeleton. Both mouth 
. and anus are placed in the upper or oral surface which is, directed upwards. The ambul
-acra serve as food gtooves for conducting food particles to the' mouth and are usually 
extended distally into projecting arms which are branched. The podia, when present, 
are respiratory and food-procuring in function and not locomotory. 

All known Echinoderms are believed to have passed through an ancestral pelmatazoio 
stage in the course of their evolution. 

This Subphylum includes five Classes, all of which, except the Class Crinoidea (which 
compnse the Sea lilies and feather .stars) are totally extinct. The Crinoidea includes 
both liviI1;,! and extinct forms, and ccmprises four Orders, of which only the last, the 
Articulata, includes the living forms, along with some extinct ones as well; the otIier 
three Orders of the Class Crinoidea include only extinct species. 

CLASS CRINOIDEA 

This Class includes living as well as extinct Echinoderms popularly known as . the 
8e& lilies and' Feather stars. 'Ibe body is encased in a cup-like calcareous calyx, usually 
attached by a stalk, but most living members of the Class are devoid of a stalk and 
are not attached. The arms are branched. The ambulacra are open and the podia are 

. ~ple and devoid of suckers. There}s no madrepO'l'ite and spinea and pedioe11ariae are 
also wanting. . 

The calyx is composed of numerous plates arranged in penta-radiate rows and 
eover, on the oral SiUrla.ce, the tegmen which is membranous or carries supporting plates. 

The arms, which are branched, may be with or without processes known as pinnules 
and thp am bulacral grooves extend along the oral aspect of the arms and the pinnules 
rigH nr to their tips. The ambulacra serve mainly as food-procuring channels. The 
mouth it! u'3ually centrally placed, or almost central on the tegminal surface, while the 
.nus is usually ecentric, but 80111ei!mes central, and is placed on the same l!!UrfaC4J (i.e., 
oral surface), often mounted on a. tube. , 

~i8 is evolutionaril:y a. very ancient group ~nd is rich in fossil record, the species 
rangm~ ~ro~ ~he CambrIan to ~h~ Recent, reachmg tJIe ~enith of their development ill 
the MISSISSIppIan. About 630 livmg and 5000 fossil speCies are known. . 

According to the earlier system of cla.ssification, all the existing Crinoids were 
groupe,l under th.~ Order Articulata, under which the unstalked Crinoids were included 
in the Suborder Com&tulida. 
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: The synopsis of the characters of these groups (Order Articulata. andSubordU 
(Jomatuhda) ar", as follow~. 

ORDER ARTICULATA 

Thia is the only Order of the Class Crinoidea which includes both living and extinc* 
forms (the other three Orders, namely, Inadunata, Flexibilia and Camarata comprising 
exclusively extinct forms). 

The Calyx in the Articulata is flexible and the tegmen. is leathery, containing cal· 
careous pieces or small calcareous plates embedded in it. The lower arm osaicles are 
incorporated into the Calyx. The mouth and ambulacra. are expose"d, although the 
grooves may be partially clQsed by the plates in the lappets. 

The species represented in the Museum collection, namely, Tropiometra encrinfU, 
Lamprometra paZmata and Antedon sp. belong ~ the families Tropiometrida.e, Mari&
lUetridae and Antedonidae respectively, and all these three families belong to the 
Slllborder Comatulid&. 

SUBORDER COJIATULIDA 

This Suborder includes those members of the Order Articulata. which break from 
the main stem in the early stages of life, and thereafter lead a free existence. 

The living members of this Suborder (Comatulida) are divided into two groups, 
namelv the Oligophreate and Macrophreate forms. In the former group, which includes 
tbe maiority of Comatulids, the cavity of the centrodrosal plate is small and shallow, 
them. and there are generally more than ten arms. The families Tropiometridae and 
l\/(a,riametridae belong to this group. 

The Macrophreate forms, on the other hand, comprise ten-armed Com&tulids, with 
II large and deep cavity in the centrodorsal, and with the tegmen naked Or containin~ 
onlv minute calcareous particles. The family Antedonid~e belongs to this grOUD. This 
large and widely distributed family is the most important of the five families inc1udea 
in this group; it is also the largest family of living CrinoidR. 

Hilt according to the latest system of classification adopted by A. H. Clark in his 
Monograph on the Existing Crinoids, the group Comatulida is considered as an Order
bv -itself and the groups Oligophreata and Macrophreata as Suborders untler the Coma.
tulidl. This system'is, therefore, adopted in. the present account, and the synopsis of the 
characters of these groups (Order Comatuhda and Suborders Oligophreata and Macro
phreata) are given below: 

ORDER COMATUTJIDA 

Pentacrinites in which bassals usually, but..ot always, ~tarriorphosed into a rosette 
are present, and the column is either entirel,absent, or ..,discarded after the forma
tiO{i ef ,the first nodal coluwnal, which remains permanen~ attached to the calyx. 

~ ..j. !, '.~t 
Members of this Order occur in all oceans ana e~as, excepting the Black Sea aIUl 

the Baltic, from betjVen tide marks d~~~~ depth of 5301 metres. . 

SUBORDER OL~PHREATA 
&-
~" This is a Suborder of the Comatulida in which the cavity in the centrodorAAl C'ontllln-

. t ~ the chambered organ and overlying structures is very small and shallow: the rOl'lef~ 
___ ",18 sunk below the dorsal surface of the radial pentagon, and both 'the radial and inter~l"a
'. aiilextensiollsform .. spout-lik~ " processes; the central portion of the radial pent~oa 
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Js, ~,oJ:e- Qr less co~ple;t.ely filled with ",0 irregular calcareous deposit whieh .forms ~ 
c9tltral' plug. the plane of the muscular fO't;sae on the radial articular faces makea .eonSl
derable angle with the dorso-ventral axis, or the muscular fossae are very greatly reduced. 
The brachia Ie. from about the fourteenth onward are usually short, generally much broader 
than long; the brachial syzygies are usually more or less widely and irregularly .spaced; 
the pinnules, always the. proximal and in some groups a,~l, 'are wholly or in part prismatic 
witha'-dorsaJ cari'nati'op"whidh'may be confined to the, earlier segments, Begrnent8'~f the 
dilttalp~nnules beyond the third not especially slender Or ,elongated, and the: first .~wo 110. 

a.ppreciablybroadened; there are never morE' than five radials, arms are ten or more in 
number, very commoply, more,than ten. 

,"'SUPER;F AMILY TRioPIOMETRIDA 

A S'.lperfamily of the Suborder Oligophreata in which all the pinnules are prisma.tic, 
triangular in cross-section" with a sharp or sharply rOllnded, dorsal keel; well developed 
side:· and covering plates are usually, though not always, present along the pinnule ambu
lacra;, the arms terminate abruptly. the minute: terminal brachialsbeing curved· inward. 
between tbe fully developed terminal pinnules, which extend for some distanee beyond 
them; all the pinnules are present in all the species. . 

This superfamily is most strongly represented in the area. from southern Japan tIq 
Australia. 

FAMILY TROPIOMETRIDAE. 

In this family the ventral perisome of the pinnules is not protected by conspicuoul 
side and covering plat~s, and the cirri are stout, without dorsal processes. The species 
included in this family have normally ten arms only. 

This family includes the single genus Tropiometra. The pinnules are: stout and 
prismatic (i.e., triangular in cross section), and they bear mostly short pinnulars. This 
family is also distinguished by the absence of side and covering plates for the ambulacral 
grooves of the pinnules. 

GENUS TROPRIOMETRA A. B. CLARK 

This genus is characterized by the presence of ten arms with stout cirri. 

This genus is represented by a single species in the Museum collection, namely, 
'l'ropiometm carinat'1, clarki Gislen (formerly designated 'as Tropiometra encrinu# Chr.Pk). 

TROPIOMETRA CARINATA CLARKL GISLEN. 

FIGURE 1. 

Alecto carioota, Leach, Zool. Miscellany, 1816, 'p.63. 

;:::,. '::n: .. L~_ft:' Dublin So\)'.W~1.3.1887. p ..... 

..&/ell." _ .... ".ta. u3:t~r, R~o~. XXVI, ZoolOgy. 
1888, "~ nudum). .-'fIt ' 

.An'eclon sp., Moseley, Quarterlp or-1(iycroscopical Science, XVII, 18'77", 
p.8. 

Antedon, sp., Mae Munn, Qua.rterly Jouma lof Microscoical ScIence, XXX, 1890, ': ' 
p. 55. "' ._ 

, . ,. 
Antetlon ca~n'J..ta, (part) (not of L<tmarck), Oarpenter, P.R. ;·ChallEm.~r" Rep~~ 

XXVI, Zoology, 1888, p. 199. ;~.-
:~ 
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Tropiometra carinata, (part) Clark, A H., Smiths, Miscell. Coil (Quarterly issue)" 
Vol. 50, part 3, 1907 p. 349. 

Tropiometra 'carinata, (part),Clatk, A.H" Vidensk. Medd. fra den naturrilt. 

Tropiometra carinata, 

Tropiometra encrinu8, 

Forening i Kobenhaven 1909, p. ,182. 

Clark, A.H., "Recent African Crinoids", Proc, United States 
National Museum, Vol. 40, 1911, p. 36. (in part, East 
Coast of Africa). 

Clark, A.H., "The Crinoids of the Indian Ocean" (Echino
dermata of the Indian Museum, Part VII), Calcutta, 
1912, p. 177 and p. 178, fig. 29. 

Tropiometra encrinU8, Clark, A.H., Records of the Indian Museum, XXXIV, Part 
4, 1932, p. 560. (Pamban Beaoh, Madras, Waltair) .. 

Tropiometra encrinU8, Gravely, "Shells and Other Animals Remains of the Madras 
Beach", I, GrOUpe other than Snails: Bull. Mad. Govt. 
Mus;, New Series, Nat. Hist., V.No. 1, 1941 p. 86 and 
:. 105. 

Tropiometra cariflata clarki, Clark, A.H., "A Monograph of the eXisting 
Crinoids", Bull. United States National 
Museum, No. 82, Vol. I, Part 4:b, 194:7, 
p.281, pI. 34, figs. 175-177;pl 35, fige. 
180-182. 

This species has previously been recorded from the Madras harbour by Dr. Gra.vely 
(loc. cit., 1941). It is a purplish brown Crinoid, with ten feather-like arms. The 
animal becomes detached from its stalk in the early stages in its life history and hence 
can mQve about in adult life. The cirri are abont twenty-three to twenty-six in number 
(usually twenty-five) and are about 21 to 22 millimetres long each. They have 26 to 29 
Begments each. The cirri are on the whole rather slender and weak, buiJ numerous am' 
arranged in two and a partial, very irregular third and marginal row. This subspecies 
is closely related to the typical form, Tropiometra CfJ,rinata carinata and. Tropiometra pid,t& 
(both of these being found in islands off the coasts of Africa); but Tropiametra carinata 
clarki, while having the same number of cirrus segments as in these two forms hali 
proportionately longer and stouter cirri than in those two species, the stoutness being! 
specially evident in the distal portions of the cirri. The outer segments are about twice 
as broad as long as in Tropiometra carinata, and the last four taper raTher rapidly. 

The carination of the arms is slight in the proximal harf, and entirely absent or 
only very faintly indicated in the ~stal half; the cirri are rather large, xx-XXxm 
(usually about XXV), 19-34 (averagmg 25), and from 20 to 35 (averaging 24 millimetres 
long), the arms are up to 180 niilimetres in ;~ngth, though rarely exceeding 150 roili
metres," 

. Th~ cen.trodorsal is a ~hi~ to rather thick disc with the broad dorsal pole 5-6 milli
~eters m dIameter, flat or. slIghtly ~oncave, more Or leas marked with faint radiating 
lmes, and. towards the per~phery, raIsed at the bases of the larger cirri, The cirri a,re 
arranged In one and a partIal second, two, Or !wo and a partial third, marginal rows. 

The cirri .are XXV, 29-34 (usually. 32-?3) ,and fr<?m 30 to 35 milimetres long. The 
first segment IS very short, usually a thm dIsk from SIX to eight times as broad as long 
and ~he s:cond ~s a~out t'":o to two an~ half times as broad as long. The cirri may 
re~am umform m WIdth,. VIewed edgeWIse, up to the last six Or eight segments, after 
whICh they taper to the t.ip, or they may taper very gradually in the distal ha1f £h' d 
fourth. The radials are just visible beyond the rim of the centrodorsal, or they Ir a~: 

~57-1-3 
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concealed in the mid-radical line.· r:J..'he ten arms are about 180 millimetres in length~ The 
first two brachials are markedly l!J.rger. than those succeeding. The first brachials are 
wedge-shaped while thesecolld branchials are triangular. The distal ends ot the 
brachials are marked witbexceedingly fine longitudinal striations, and the distal edges 
-are very finely spinous. 

Pinnule 1 is about~5 mm.long. moderately stout and composed of 25 segment'S and 
pinnule 2 is also' of the sa·me length as PI and is composed of 25 segments. It resemDles 
P 1, but tapers more gradually so that it appearssciniewhat stouter in the msta1 half. 
P 3 is about 15 Jllm~ long,. composed9f 2£ segmen~a, slight~y stouter tl~an P 2 anci with 
a. .somew4at IDoreprominent. p,oisa.l.'crest and with the distal imds' of the segments on the 
side towai-d the arm base sligh.tly;produced. ' 

The disc is about 25 mm. in ,diameter and.is qot incised. ~he five ambulacral 
groOVes mnning frbIn the mou'th '11suallybranch about half w~y between the mouth and 
'he periphery of the disk, ·though sometimes nearer the latter. 

. The colonr of the specimens of thIs species. in alcohol is purplish brown' with the 
arins. in tl1e outer half or two..,third JlarroiVly' and pl'ofusely banded with dull orange 
yellow: A.H. Clark (loc. cit., 1947, p. 281) based his very detailed description of this 
species upon five specimens collected from near Mandapam and On the Pamban beach in '* Gulf of Manaar.· :a:e.al~reports sev~ral specimens of this sJ¥lCies from Madras and 
Waltair. . ...' : 

. . This species has b-eeri recordea' from the Red Sea, Aden, East Indies, Muscat, Indian 
Ocean, East Coast of Asill, Java, Tor, Tuticorin in M·adras State, Ceylon and Norfolk 
Island. It has also been doubtfully recorded ftom Suez. 1'he recorded localities for this 
species also include Pamban beach, Hamanathapuram District, where they have been 
found in dead coral; near ::Ylandapam, Madras Harbour and "\\ialtair. 

It is primarily a littoral species, but has. been recorded up ro a. depth· of about 4(). 
fathoms.' > •• 

On the Madras Coast, this species is. common in :the Madras Harbour. In aloohol, 
lhe preserved speei:J;nens are a. dull greyish or purplish black or purplish. brown. . 

\ Sr; ecimens in the collection: -Two spirit-preserv_edspecimens, one large and another' 
limaHer, probably immature one, collected from the Madras Harbour, are represented in 
the reference collection of the Museum. 'l'hey are dull greyish black, and are far too 
brittJe to permit detailed examination. The ten feather-like arms, with a series ot 
.tdnnules on each side, are purplish brown, with conspicuous dark band-like markings~ 
The cirri . are pal~. 'brown\sl1. . 

Measurements: Larger specimen: 

Lengfh of arm: 80 mm. 

Length of cirrus: 14 mm. 

Smaller specimen: 

Length of arm: 58 mm. 

Length of cirl'1:ls: 12 mm. 

~uI'erfamily MARIAMETRIDA 

This is a Superfamily of the Suborder Oligophreata, in which there is no comb-lIke
B~ucture on the distal portion of the oral pinnules.; the distal pinnules are never prismatic 
~nd the genital pinnules are also never prismatic, though occasionally a few of the basal' 
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~gments may be carinate; the oral pm~ules,:whlch may be long or· short, slender oc 
stout, or stout baE'Jally and slender distally, varying from very flexible to sti~ ~nd 
spin,e-like condition, composed of long or short ~gment~, usu~l~y show. so~e,' dlstmcfl 
~e of carination on more or fewer of the basal segments, and a.re sometImes sharply 
prism&tic throughout; and the mouth is always central or subcentral, the anal tube 
being more or less m&rginal. Sacculi are always present, though often in sma.ll numbers. 
The arms vary from 5 to 100 in number, b'.lt~ are usually between 15 and 40, and n01l 
uncommonly only 10 in number. 

Family MARIAMETMDAE " ' 

The anns are always more than,. ten in number. The peristome of the disk is ma._ 
eommonly naked, but sometimesthete are more or less conspicuous scattered thick plates 
or concretions, which may be more or less contiguous, especially along the ambula.craol 
groQves, or the disc may be almost or quite completely plated. The lateral peristome of 
'he pinnules usually contains simple, more rarely forked.. or multiradiate ,spicules, 
between which and the edge of the pinnulars there may be sma.Il, straight spicules or 
tJm&1l rods, b'.lt calcareous deposits are usually wholly absent. 

This family includes multibrachiate Comatulids with two secundibrachs .. 

A single apecies of this family, belonging to the genus Lamprometra, namely 
Lamprometra pl1lmata, is represented in the Museum collection. Originally thi.s sp~ciell 
was referred to the genus Anledon and termed .4ntedon palmata (Bell, Proc. Zoo!. Soc. 
Landon, 1882, pp. 533, 534). Later, A.H. Clark referred it to. t4e genus Dichromet~ 
under the subfamily Mariametrinae of the family Himerometridae and described aa 
Dichrometf'a '(Clark, A.H., "Rec$lt M~$n Crinoids", Proceedings of the 
United States National Museum, Vol. 40, 1911, p. 27). Subseqnent.fy the subfamily 
Ma~ometrinae has been treated QS a f~miJy, namely. MarioIp.etridae and the- present; 
:8pe~le8 referred to the genus Lamprometra under the family Ma,riametridae, and 
4estgnated as Lamprometf'a palmata. 

Genus Lamprometra A.H. Clark. 
In this. gen'ls the second pi:q.nule -(P'2) is the longest pinnule, ~ual1y much lOnger 

tha,n the thIrd (P .3) and tapers gradually to a slender and delicate tip. The division 
serIes are usually 10 very close lateral contact with more or less broadly and sharply 
:tlattened sides, moce rarely just· in contact with the sides, slightly or not at all datteiled' 
the cirri are rather short with not more than 30 segments, of which the outer ar~ 
,carinate, rarely more or les~ spinousdorsaJly; ,and the dorsal surface of the division series 
is smooth, without ornamentation. 

A single species, Lamprometra palmata (J~. Muller), is'represented hl the Museum. 
reollec.OD. -

Lamprometra palmata'(J. Muller). 

FIGURE! •. 

Oomatula (Alecto) palmula, (part), Muller, J., Abhandl. d.k. preuss. Akad. d. Wiss. 
- 1847, p; 261. . 

Oomatula dividua, Dujardin and Huoe, Hist. Nat. des Zoophytes. Echinoderrres, 
1862, p. 208 (nomen nudum). 

Oomatula polyactinis, Ibid., p. 208 (nomen nudum). 

Oomat'IJl. protect'IJ8,Lutken,Cat. Mus. Godeffr., Vol. V, 1874, :po 190 (nomnen 
nudm). 

257-1-3A. 
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Antdon proiectuB, Carpenter, P:H., Trans. Linnaean Soo. (Zoology), (2), Vol. II' 
. 1879, p. 19 • 

. A~iedon hremouneata, Carpenter, P.H., Notes from the Leyden Museum,. Vol. III, 
. 1881, p. 187. 

Antedon bretJieUneata, Hivtlaub, NovA Aoad. Aotd. German, Vol. 58, 1891, No. I,. 
P 68, pI. 3, fig. 311 pI. 4, fig. 39. 

Antedon proleeta, Carpender, PiH .. Notes from the Lyeden Husum' Vol. IU, 188h 
192. 

" Antedon proteeta, Carpenter" :p.H., "Challenger,Rtpar1;s" Vol. 26, Zoology, 1888 
p. 225. 

.. An~ett"m proteeta Hartalub, Naohr. Ges. Hottingen, Mai, 1890, p, ISe •. 

c. . Ant. aequ,ipinna,· Carpenter, . P.H., Joum, Linna~an' Soo., Lo~on, (Zoology), 
Vol. XNI, 1882 p. 504. ' 

Anteelon imparipinna, Carpenter, P.H., Ibid., p. 505. 

Antedon imparipinna, Hartlaub, Nova Acta Acad. German, Vol. 58, 1891, No.1,. 
p. 63., . " ' 

Antedon conju,ngens, Carpenter, P.H.,' ,,'Chal1enger Reports", Vo]. 26,1888, Zoology,. 
t p. 233, pl. xlv, fig. I. ' 

A.'ntedon palmata, (part), Bell, Proo. Zo(,d. Soo. London, 888, pp. 384:, 387. 

'. Antedon palmatta. Thurston, Bulletin, Madras Gov~rnDien:t.M:~um, -'(Old Series) .. 
. . No. 1, 18~4., p. 28;~0. 2" J'~ IJ.4:., " , .. '" ' . 

.4.n-tetl~i~ica, Bell, WiIiey'~ Z~~l~gioa.l Results, Vol: II, 1889, p. '133. 

An-teflon amboineMs, Ilartlaub, Naohr. Gas Gottingen,' Mai.I890, p. 181. 

Antedon okeIU,' Chadwiok, Report of the CeyloB Pearl Oyster Fisheries, Part 2 
1904:, Supplementary Report, XI, p. 155, pI. figs. 3-5. 

DieArometra proteet'U8, Clark,A.H:, froo. B+ol. Soo .. Washington, Vol. 22, 1909" 
" .. p. 13. 

DieArometra proteet'U8. Vidensk, Medd. fra dan naturalist Forenig i KObenhaven. .. 
1909, p. 172, 

'l)ie1J,rmn,etre proteet'U8, Clark, .A.H., "Recent Mricen Crinoids",Proo. United StateS: 
National Museum, Vo1. 40, 1911, p. 26. ' 

Antedon palmata, Chadwick, Report on the Crinoidea. of the Sudanese Red Sea <

Journ. Linnaean Sao. London, (Zoology), Vol. XXXI,. 
1907-1915, p, 47. 

DieArometra proteet'U8, Clark, A. H" "The Crinoids of the Indian Ocean',,:. 
(Echinoderma of the Indian Museum, Part VII)~ 
Caloutt~. 1912, p. 143 an,d p. 145, fig. 17. 

Lamprometra palmata, Gravely, "Shells and other Animal Remains of the Madras. 
Beaoh", Bull. Madra~ Government Museum, I, No.1" 
1941, p. 86 and p. 105 . 

.AntedotJpalmata, Clark, ~.H., "A Mon~aph of the Existing CrinOids",. 
UnIted States NatIonal Museum Bulletin, 82, Vol. I' 
Part 4 a, 194:1, p. 474;, pI. 53, figs, 24310 246. 

This species has numerous, usually thirty to forty arms. There is considerable varia
tion in the size of the proximal pinnules. In some specimens the cirri and the lower 
pinnules are rather small and weakly developed while, in others ,the lower pinn'.lles are
large and stout, with the pinnules On the inside and outside of the arms being markedly-
different from each other. ' 



In specimens preserved in alcohol, the ossicles of the calyx aud the proximal 
brachials are usually of a dirty white colour and the armlets are broadly and alternately 
banded with the same dirty white colour and dark brownish grey. The dorsal and 
,.entral faces of the ciri show the same contract of colour. Some specimens are of aI 
uniform purplish black colour. 

Lamprometra paZmfLta is always ea&ily distinguished from all O.1ihe~ Comatulids, 
but at the same time it is the most variable species known, and no two individuals' are 
scarcely exactly alike. It has one or more of the proximal pinnules either enlarged or 
strongly carin8ite. The cirri are usually carinate dorsally on the distal segments, but 
these maybe rounded dorsally, or they may bear more or less conspicuous spines. The 
earlier (proximal) segments may be. broader than long, like the distal, or as long as, or 
even longer than broad, and markedly longer than the distal segments. The post
radial series may be in close lateral opposition and broadly and sharply flattened laterally, 
Or quite separated, without any trace of lateral flattening, or in any intermediate 
condition. P2 is always the longest or the stoutest pinnule, but its tlize a 11,1 thICknessl 
varies greatly. The proximal pinnules may be approximately of equal size on all the 
arms or much larger and longer on the outermost arms following I Br. axillary than on 
the other arms, or they may be enlarged, or elongated,or both, on the outermost arms 
following each II Br. 'axillary. 

Clark, A.H. (loc. cit., p. 474) distinguishes two distinct varieties of this species. 
The form with very slender lower pinnules is distinguished as Lamprome~ra palnwta 
gyges, while the typical form is L. palmata palmata. The former has a distinctive 
geographical range, being known from Northern Australia so~th to Cape Hillsborough, 
Queensland, and Abrolhos Islands and possibly Perth and Western Australia; while 
the typical form tanges from Hongkong and Philippines to Carolina, Marshall and 
Hawaiian Islands, Fiji, Tonga Islands. New Caledonia. Solomon Islands. Torres 
S;f;raits, westward to Baluchistan. The specimens from the Madras Harbour and Rames
waram, Gulf of Manaar, represented in the :Madras Museum collection, belong to the! 
typical form, Lamprometra palmala paZmata (J. Muller). 

In I>. palmata palmata P2 is markedly stouter than'the proximal pinnules Though 
it is exceedingly variable in all its characters, the superior length and stoutness of P2 
make Lamprometra palmata palmata 'run easy form to recognize when' typically developed. 

The centro-dorsal varies from a thin disc about 3 mm. in diameter taa thick disc: 
with more or less strongly sloping sides 6 mm. in diameter. It is usually large 4-6 mm_ 
in diameter, thick, discoidal, with moderately sloping sides and with the ciri arranged 
in two or three (or even a single) irregular marginal rows. 'The bare dorsal pole is 
uS:Jally more or less strongly convex, . rriore rarely flat, or even slightly concave. 

The cirri are XVm-XLVI (usually about XXX), 20-30 (usually 20-25), and 
12 to 25 (usually 15 to ~O) mm. long. They vary from slender 10 stout. The segments 
may be all sub-equal and all broader than . long. The segments in the distal half of 
the cirri are more or less strongly compressed laterally and are usually more or less 
sharply carinate dorsally, rarely bearing slightly or moderately developed dorsal spines. 

The radials are either entirely concealed by the centro-dorsal or their antero-leteral 
angles are more or less extensively visible in the interradial angles of the calyx. 

'rhe arms are 23 to 51 (usually 30 to 40) in number, 40 to 125 (usually between: 
55 and 80) mm. long. They may be short and composed of only about 100 brachials. 
or elongat€d, with abo~t 170 brachials. Usually they are of moderate length and 
consist of about 150 brachials. The dorsal surface of the arms is usually more or less 
rugose basally but is otherwise smooth and is often smooth throughout. The arms may 
taper gradually from the base to the tip Or they may increase slightly in width up to 
about the 14th brachial, and from there tapering distally. Low and more or less 
obscure articular tubercles are usually, though not always, present on the arm bases. 

The lower pinnules may be approximately equal on all the arms, b~t usually those 
on the outer side of the outrriost arms of each postradial series, especially P2, are mora 
or less, or often greatly, larger than the othem. 



· '1'he disc in the typical adult specimen is about 10 to 20 mm. in diameter and IS 

naked and more or less deeply, often very deeply, incised. 

'Ehis species is essentially a littoral form and has been fo~nd only in shallow wa,ter,' 
being recorded up toa depth' of 12 to 36 fathoms. . . . 

'1'11is spec~es J;l.as ,it wide range of distribution having b~en recorded from Ce~lon, 
Port Blair (Auqaman Islands), Fiji, Zamboang,a, Cebu, Ph~lil?pine Isl~![l(~s, . Carohnes, 
New: C!l,ledonia,. Java, Johore StraH, New Guinea, New Bntam, Cochm Chma, Hong 
Kong, SinJ'1p::>re, Hed Sea, Suez Bay" 8oakin, Harbour,and Rameswaram Island, Gulf 
of Mannar. 

On the Madr~s Coast, it has been recorded from the Madras Harbour (Gravely 
lac. cit., H)41). 

STJeCirn::Jf~s' in the collection, A single, very fragile and brittle, dry-preserved! 
specimen, from Pamban, Gulf of Manaar (orginally labelled as "Antedon palmata") 
is represented in the Museum collection. It is uniformly dull greyish brown; persumably; 
it has faded into this colour from a uniform purplish brown during life. There are fiv(t 
primary arms, each of which divides near the base into two and these again into two 
twice, so that there are really forty arms. The length of. each of. these branches of 
the arms is about 41) to 50 mm. 

SUBORDER MACROPHREATA. 

This is a suborder of the Comatulida in which,'the central cavity in the centro
dorsal containing the chambered organ and overlying (>tructures is large; the rosette ia 
not sunken below the dbrsal surface of the radial pentagon, and the interradial exten
sions do not form " spout-like " processes; or the radials may be essentially unmodified 
(Atelecrinidae); there js no calcareous deposit Oll the inner. surface of the radials nor 
upon the central surface of the rosette, so that there is no trace of ~ central pbg; th6 
plane of the muscular' fossae On the radial articular faces is nearly or qUite parallel to 
the dorso-ventral axis of the animal, so that the muscular fossae are tJeparated from the 
very large central .cavity o~ly by thin calcareous lamina which are quite different from 
the more or less thick wedges seen ,in the Oligophreata ; the joint face elements distal 
to the transverse ridge are strongly excavated, especially interiorly, so that they meet 
in the median dorso-ventral· line: at' an angle of usually. 90:0 

; the brachiale from the, 
second syzygy onward at:e usually triangular or very: obUquely,wedge-shaped; 'the( 
second brachial syzygy is usually betweeb. brachials 9 plus tab. (Antedonidae and Penta. 
metrocrinidae) Or 6 phIS seven (Atelecrinidae); the distal brachial syzygies are evenly 
and closely 'spaced; the pinnules are all cylindrical or' more or less flattened never 
prismatic, and withou~ a dorsal earination; in the distatpinnuleE{ the &1'I~t two ~gments 
~re broaaened and those beyond the .third are' ,tongate: . the~ rad~al& a;re 'lli8uaUy five, bu. 
m two genera ten; and the arms wIth very rare exceptions are 5()r 10, or in species 
with 10 radials, 10 or 20. 

Family ANTEDONIDAE. 

A family of the Stiborder Macrophreata in whi~h the basals are transformed into & 
rosette; there are 5 (in one genus 10) radials each of which hears a I Br. series &nd 2 
arms (II Br. series being only very exceptionally present); and the gonads are developed' 
wholly within the pinnules. . 

This is the largest and most important family of the living Crinoids. It comprises 
about 46 genera and over 130 species. It includes mostly ten-armed species; the outer 
pinnules are very slender and delicate. The brachials are wedge-shaped and the syzygies 
are regularly spaced. The A?tedonidae ar~ cos~opolitan in ~istribution occurring on all 
t!hores and at all depths rangmg from the Inter-tIdal zone up ~o a depth of 6,000 metres 
These are the commo;ne'Su Commatulids found o!ltside the limits of the tropical regions. 

The specimens. of . th~s family. I'epresente~ ~ ~~E;} ¥u~um collection belong to the 
g.enus Antedon WhICh IS mcluded m the SuMamtly An~edoninae .. 
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Fig. 1. Tropiometra carinata clarki Gislen. 
(=Tropiometra encrinus Lutken). 

Fig. 2. Lamprometra palmata (J. Muller). 



Fig. 3. Antedon sp. 
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Subfamily ANTEDONINAE. 

A subfamily of Antedonidae in which .the cirrus sockets are closely anp irr~gularly 
crowded or arranged in more ~r less regular 'alternating transverse rows (never in columns) 
on a discoidal to hemispherical or eV.:ln rounded. conioal centro-dorsal; the cirri, though 
of very vari'able length, are usually short with rarely more than 25 ana never with more 
'han 33 segments of which the dIstal are entiIely without dorsli,l spines or other processes 
,exc'ept for the opposing spine, which is rarely absent; and is rarely composed 
wholly Or mostly of numerou~ shlOrt segments. The segments of the genital pinnules 
,are never expanded. . 

The best known genus oftbi's Subfamily is Antedo~, which includes'mostly European 
and Mediterranean species. 

t· , ' 

Genus Anted~n De Framinville. 

In this genus P3 resembles the· slwceeding pinnules and bears a gonad: P J is 
usually about half as long as PI and resembles P3 and mayor may not bear a gonad; 

·.sotnetimes P2 resembles PI wheu'that pinnule is composed of more than 25 segments, 
but then it is always less than two-thirds as long with less than four-fifths ail many 
segments. 

Antedonsp. 

FIGURE 3. 

A few unidentified specimens labelled Antedon sp. 'are represented m the Museum 
.ollection. 

Two well preserved specimens of Antedon, labelled Ante'don sp. ate mounted iI1 
'alcohol and displayed in the Gallery. These are from Tuticorin. . 

Two other unidentified specimens of Antedon, )abelled as Antedon sp. from an! 
,'Unknown locality are represented in the Reference collection. Besides, there. are also 
some other unidentified specimens of Cri!noida, probably belonging to the genus. Antedon, 
!Collected from Mandapam, Ramanathapuram District, in the Reference collection., 
However, as all these specimens are extremely fragile and delicate, being very brittle and 
kreaking into pieces at the slightest touch. it had not heen possible to subject them to 
close study and examination which correct identification will necessitate. 

SUBPHYLUM ELEUTHEROZOA. 

This Subphylum includes stemless, free-living Echinoderms, with the mouth oli 
the lower surface. They normally rest and move with the oral surface downwards, or 
~ie on one side. IThe structure is usually radially symmetrical and predominantly penta
merous. The ambulacral system typically serves a locomotory iuriotion and is generally 
not food-gathering. The anus, when present, is. usually on the aboral surface. The main 
'nervous systeJ;D. is oral. 

. . 
'This SubEhylum comprises Echinoderms in which ,the theca or test, which may; 

80metimes be rigii, but sometimes only slightly calcified or flexible, is n.ot attached to 
any substratum by any portion of its surface, but is usually placed with the oral surface 
(downwards or in the direction of forward locomotion. The circumoesophageal water 
vascular ring may sometimes lose its connection with the exterior altogether. The podia. 
may be either locomotor, respiratory or Sel1f;ory in function. 

This Subphylum includes all the remainIng four Classes of Echinoderm8 which 
comprise the va8t majority of living Echinoderms and which are more advanced it( 
leveral respects than the compa,ratively more primitive Crinoids and their allies incIudeci 
in the Subphylum Pehnatazoa. 
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CLASS HOLOTHUROIDEA. 

This Class comprises soft bodied Echinoderma normally elongated in the oro-anal or 
oral-aboral axis with a bilateral symmetry which has been secondarily attained. These 
animals usually lie on one side which may be differentiated from the side away from the 
substratum. The mouth is / surrounded by a circlet of tentacles attached to the water 
vascular system. The integumeni. is tough, leathery and coriaceous. The calcareous endo
skeleton maybe entirely ab~eIlt, but is usually represented by minute, almost microscopiC. 
spicules or plates embedded in the body wall. The podia are in the form. of locomotory 
tube feet, wmetinies wanting. In addition to· these, simple papillae may also be present~ 
The podia usually lie along the five ambulacral areas, but may be spread over the entire 
surface. The gonads are not radially arranged and are composed of a single or paired tuf' 
of tubules. 

There are about five hundred known species of Holothurians .. They are popularly 
known as the sea cucumbers and are of sluggish habits, remaining sedentary for long 
periods. They are, in general, benthonic animals lying passively on the bottom of the 
sea·, Some live on a rocky bottom, while others prefer a sandy bottom, where many specie, 
lie partly or wholly buried in t~e soft sand or mud. They have been known to man from 
ancient times and some of them are economically important as they are used in the 
manufacture of trepang or beche-de-mer. 

ORDER DENDROCHIROTAE. 

This Order includes Holothurians with numerous podia, and is characterized by the 
presence of dendritjc oral tentacres that are not provided with conspicuous ampulla.e. 
Oral retractors and respiratory trees are present. The podia are pesent either over the 
entire body or they may be confined to the a.mbulacra. The gonadial tubules are arranged
in two tufts, one on eitber side of the dorsal mesentery. 

The species of this Order represented in the Museum collection belong to three 
families, namely, Cucumariidae, Psolidae and Phyllophoridae, all of them being inclulle4 
in the Superfamily Dendrochirotae. 

These three ·families of the Superfamily Dendroohrotae are representee in thei 
'Museum collection by species belonging to the following seven genera~ It may be noted! 
there: thall lihe members of the fanrilies Psolida.e and Phyllophorldae were also formerly 
included in the fami~y Cuoumariidae. 

1. Genus Psolus (Family Psolidae). 
2. Genlls Stolus (Family Cucumariidae). 
3. Genus Thyone (Family Cllcumariiade). 
4. Genus Cucumaria (Family Cucumariidae). 
5. Genus Aclinocucumis (F'amily Cucllmariidae). 
6. Genus Pentacta (Cholochi'Tus) ,(Family 911cllmariidae). 
7. Genus Phyllophorus (or Orcula) (Family Phyllopbioridae). 

The above general may. he distinguisheiJ from on~ another with the aid of ths 
following key, which is more or less based on the key furnished by Dr. Gravely in hif 
report on the Echinodermata of Krllsadai Island (The Littora.l Fauna of Krusltdai Island 
in t~e Gulf of Manaa.r, Bulletin o~ the Madras 'Gof]ernment Museum, Sat"'Tal HistoffJ~ 
I, No.1, 1927, pp. 165-166). 

1. Ambu1aoral appendages confined to a distinot ventral 
. creeping sole 

-Animal without a distinct creeping sole •• 

2. Pedi.cels SCl>,ttE"red all over the body- •• 
-Pedicels more or Jess completely confined to the radii 

Psolus, 
2. 

3. 
5. 
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3. Tentacles ten 
/" 

.-Tenta.cles ananged in two crown!'!, twelve to sixteer. 
in iiho exf;erior and five to six in the interior 

~. Body wa.ll thick and rigid; only buttonll are prell.n. 
in the body wall and retractile· tube feet 

-Body wall thin and flexible; both pedicels and tube 
feet are found scattered oVlfvhe entire surface of 
the bodT 

IS. TentaCIe~ ten 
-Tentacles eighteen to twemy 

6. Ambulacral appendages of two kinds, namely, pedicels tond 
papillae, the latter often situated on tops of warty protu
bo ronces 

-Ambulacral appendages enly in the shape of pedicels 
forming one or two more rows along each ambulacrum. 

4. 

Stolus. 

Thyone. 

6. 
Actinucucumis. 

Ptmacta. 
(-Golochirus). 

Oucumaria. 

According to the earlier classification, followed by Theel, in his Challenger Reportg. 
on Holothuroidea ("Bolotburoidea" TI, Rep. Sci. ReB. H.M.S. "Challenger", Zoology" 
XIV, 1886), all the above genera were includ.ed in the main family Dendrochirotae, but 
they were grouped under different subfamilies under Dendrochirotae as follows: 

The genera. Cucumaria, Pentacta (= Colochirus) and Actinocucumis were included in 
subfamily I, Stichopoda, the genus PsoZus in subfamily TI, Gastropoda, and the genera. 
Stolus, Thyone and PhyllophorU8 (and ~he allied genus Orcula) in subfamily III~ 
Sporadipoda. 

Since, however, according to the latest classification followed by Hyman in her volume 
on Echinodermata (in the series on Invertebrata) and adopted in the present account, ther 
family Dendrochirotae has actua.lly been split up into three families, namely. Cucuma~ 
riidae, PsolidA.e and PhyUopboridae, and, according to this classificati'Jn, the genera. 
Cucurnaria. Thy One , stoZus, Acti,wl:ucumis and Pant acta (= Colochirus) are grouped 
in the family Cucumariida.e r the genus Psolus in the family Psolidae and the genus 
Phyllophorous in the family Phyllophoridae, the family Cucumariidae of this later 
cl&8sification roughly corresponds to the subfamily Stichopoda. ·of the earlier ·classifi
ca..tion, the family Psolidae to the subfamily Gastropoda. and the family Phyllophoridae 
to the Subfamily Sporodipoda of the eulier classification. 

in the following Meaun', therefore, i* has been collsidered desirable to mention 1;he 
eb8.racters oftha c017esponding subfamilies of the older classification as well side bv side 
with the chsrscters of the corresponding newly established f&miliea of the later classifi~· 
cation. 

Superfamily DENDROCHrROTAE. 

The tentacles are dendrifomi'. Retractor muscles are presen1;. The mouthl and anus.. 
are at the opposite poles of the body. 

'&mill CUCTJM~IIDAE. 
(Correepondl ii6 tihe Subfamily STICHOPOD.A. of the eadier cl&ssi1ica~jon). 

The ambulacral appendages are in the shape of pedicels alone, or pedicels together
with papillae, the lllitter often placed on larger or smaller- processess; they are mostly 
arranged in roW!, on the dorsal M well a! the ventral ambulaera; the mterambulacra ar&-
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mostly naked. '1'he tantll.cles are ten in number, rarely eighteen, twenty or twenty-four 
The calcareouB ring is c.ornposed of ten piecM, which Ulmall" are simple and deToid 01 
prolongatio'ls posteriorly. ' 

Genus Cucumaria Blainville. 

'1'he tentacles are ten in number, rarely of equal size, two ventral, commonly smaller. 
The ambubcral appendagea are almost a.lways in the fomi of pedicels forming one, two 
or more rOws along each ambulacrum. The pedicels are seldom found also on the inter
ambulacra. Deposita are highly varia.ble, very rarely in 'he shape of reticulate &c&le8. 

Two speeies of this genus are repre8ented in the Museum colleetion, narnsly, 
CuCUrnari(l r;onjungens Semper and Cucumaria frauenfeldi Ludwig,---both from J)amban. 
The former is by fM" the commoner and better known ot the two and may be distin
guished by its brownish colour in life while the latter is pale pink w·th drak brown; 
jent&eles· in life. 

Cucumaria conjungens Semper. 

FIGURE 4. 

Ou()umnria cOftj".getu, Semper, "Holothurien", Reisen im. Archipd der 
Philipplnen (2) I (Weisbo.den), 1868, pp.IH - 152; 
pI. vi, fig. 5. pI. xiii, fig. 7; pl. xiv, Lg. 4. 

(hwumaria conj1tngens, Theel, "Holothuridea", P'1rt II Rep. Se, ReA., H.M.S,. 
"Ohallenger", Zoology XIV, 1886 p. In. 

Gucumaria conjungens, Pee.rson, Report on the Rolothurioidea collected by 
Profe8SOr Herdman a~ Ceylon, Ceylon Pearl Oyst8l' 
Fisherie8 Report, pt. I, Supplementary Report, 
V, 1904, p. 191. 

Oucumaria conjungens, Gnovely, Littoral Fauna of Krusadai Island in the Gulf of 
Manaar, Bull. Madra.s Govt. Mus., Natural History 
(New Series), I, No.1, 1927, p. 167. 

This is a ama.H specIes of Holotburian, two specimens of which, collected a. 
Pr.mban, rere represented in the MUS6UOl collection. H was first described by Sempe. 
Jrom the Philippine Island. (loc. eit.) , and has since been recorded also from Ceylolll 
,(Pearson, loco c,it.). 

The body is oylindrical, rounded or truncated anteriorly, and rather sharp and! 
~apered posteriorly. Both the interambulacra of the Trivium bear numerous small tube 
tee~, scattered in II. rather irregulsr manner as in Thyone. The three interambulacra of. 
the back (dorsum) M"e devoid of tube feet. The ventral pedices are numerous, irregularly, 
dispersed over the &mbulacnsnd interambula.cra; the dorsa.l pedicels are only confined 10 
~he ambulacra, where they form two or three rows. In the radii the tube feet are founcl 
iutwo to three not very regular rows, the tube feet being very small. Ten tenta.cles an~ 
present. Radial and interradial pieces of the calcareous ring are compoaed of aeveral 
smaller parts, fhe former with two lqng, articulate posterior prolongations. 

The colour ia uniformly brownish. ' 

Pearson (loc. cit.), eommenting on t.he single specimen from the Pearl Banks, Gulf. 
of Mannar,. whch he had examined, states that the arrangement of the dorsal pedicels 
into three rowa, as described by Semper in his original description, is no. very clearly 
snarkeJ. The pedicels on the ventra.l surface are much more numerous than the dorsal 
p~dicels Pond a.re irregularly scattered, and this conditione is also observed in the Pamblln 
.pecimen represented in th~ Museum collection. The body, in 'he Pearl Banlt SJ,er.imem 
examined by Pearson, ia stated to taper d both ends, being more pointed at the pOE'terior" 
end than a.t the anterior end 



The deposits consist of tables, resembling buttons, with an oval, knobbed disk, 
_perfi;'atell by a fe,li (about four) holes and with & very .horl spine with iwo point., 
:according to the original description given by Semper (lac. cit.). 

1>1'. Gravely (lac. cit.), who subsequently enmined the deposits in lbe Pamban 
.. pecillw~lS states that tlle uut10ns are of two kinds. Those from the body wall are ftat and. 
roughly ova.l in shape, with knobbed margin. The centre of these button! hears on on~ 
-sille a trilobed arch, each of the three lobes sometimes bearing a group of small teeth, 
,The buttons from the pedicels are curved and more elongate. They consist ot a diamond
lihe-ped centre piece dila.ted at either 'end into a more or less circular end piece. They are 
without knobs and the central arch which is borne on the convex surface is less distincily 

trilobed snd more strongly toothed. 

In the Pamban specimens scattered pedicels are observed to occur on the two laiera} 
interamlmlacra, as well a& on the ventral pair, being indeed less general on the latter than 

<on the former. But the mid-dorbal interambula.crum is entirely free from them. 

Recorded localities.-Theel (lac. cit.), records this species from Mariveles, Ba.y of 
Manila (2 to 3 fathoms). Semper (loc. cit.), also cites this locality in his original account 
Pearson (Zoc ,.it.), reports one speeimen of thi, species from Pearl Banb, Gulf of Mau .. ar 
'(Length: 14 mm.). Pearson states that this is recorded from Ceylon for the first time. 
Later it was recorded also from Pamb:m (Gravely, lac. cit.). 

Specimens in the collections.-A single small specimen collected from Pamban in 
1926 is representctl in the Museum collection. It is rather contracted, dull greYl.sll lHown 
in colour and with conspicuous, large, scattered, wart-ikes pedicels on the body disposed 
more Or less 110" noted above. ,The body is more or less cylindrical, rounded or truncated 
:anteriorly !l.nd somewha.t nllorrowed ~nd tapered posteriorly. The tentacles are contracted. 

Measurements: J:'eag'h: 14 mm. 

Width at the middle of the body: 'mm. 

Coeumaria fraoenfeldl Ludwig. 

f'lw"Wn7"i'7 frauenfeldi sp., 

FIGURJI 5. 

Semper, "Holothurien", Reisen im Al'chipel der 
Phillpp:nrm. (2), I (Weisbaden), 1868, pl. xxxix, 
fig. 22. 

'~·?'~Y.>I'.fJria f,auenfeldi, Grwely, Littoral Fa.una. of Krusada.i Island, Bull. Madra. 
Govt. Museum, (N~tur,~l History), New Series, I, 
No.1. 1927, p. 167. 

This species closely resembles Thyone mirabilis in external appearance. It is pale 
--pink in colour, with dark brown tentaclea, during life. Its spicules are stou', ourved, 
'smooth rods, with slightly enlarged, perforate and dentate ends. These spicules ara 
abundant in the surface layers of the body wall. Ludwig, in 1882, identified Semper's 
Jll.nnese specimen with the present species (Cu.cumaria !1Yl*fn!eldi) which i. repoded 
to be 110 ,common South Africllon form, but had not been previously recorded trom India or 
Ceyl~l. 

R'3cordell localitie8.-Javs, South Africa, P 110mb lion , Gulf of Manssr (Son'h India). 

Specimens in the collection,-A single specimen from Pamban (collected in 1925), 
about 40 mm. long (whle living), is represented in the Museum collection. Dr. Gravely 
(loc. cit.) reports that it was pale pink in life, with dark broW'll tentacles, but the pre~ 
served specimen in alcohol represented in the Museum collection is rsther contracted 
and uniformly dull greyish brown 

Measurements: Length: 25 mm. 
'Width at the middle: 14 mm. 

257-1-4A 
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The body is covered with roughl, wart-like pedicels &11 over and the ientaci.es are. 
con traded.. 

Genus Stolus Selenka. 

This genus closely resmbles the succeeding genus, Thyone (with which it has some
-times been confused by early anthors), but is readily distinguished from Th!i0nl~ by its 
'thick and rigid body wall, and the presence of only buttons in the body wall and l'etra.c~ 
tile tube feet. Both these genera belong to the subfa.mily Thyonin~e which, according tt) 
Panning. is characterized by a calcareous ring composed of a complex mosa.ic of minv" 
pieces with long posterior processes. The tentacles are ten in number and the tube feet 
are not confined to the radii but sca.ttered all over the surface of the body. 

A single species, 8tolus buccalis (Stimpson), which is referred to in the earliet 
Bulletin on the T~ittoral rauna of Krusadai Island (Bull. Madras Government Museum. 
Natural History I, No.1, 1927) by Dr. Gravely as Thyone sacellU$ and of which it is 
reported to be. a synonym, is represented in the Museum coll~tion. 

However, since the n~me Thyone $acdlu$ no longer holds good [vide D. B. James, 
., Studies on Indian Echinoderms-2: The Holthurian StoZus buccalis (Stimpson) witH 
Notes O'n its Systema.tic position", JowrnaI of. the Marine Biological Association of Indiai" 
19156, VIII, No.2, pp. 285-289] this species is described under the nRlme Stolus buccali,; 

,(Stimpson), which is the currently accepted nRlme, in the present Mcouni. 

Stolus bucealls (Stimpson). 

FIGUBJ!: 6. 

Thyone buccalis, Stimpson, Descriptions of some new marine Invertebrates"; ( 
Proceedings of the Academy of Natural Sciences, 
Philadelphia, VII, (10), 1855, pp, 385-387. 

Thyone buccalis, ThecH, "Report on the Holothurioidea", lI, Rep. Sci. Res. H.M.S. 
"Challenger", Zoology, XIV, 1886, p. 136. 

Thyone buccalis, Clark, H.L., "Echinoderm Fauna of Australia, its composition 
and its origin" Carnegie Institate, Washington, 566, 1946, 
p.401. 

. .stolus sacella, Selenka., Beitrage zur A2Jatomio und Systematik der Holothurif:n, 
Zeit f. wiss. Zool., XVII, 1867, p. 355. 

Stolus 8acellus, Panning, Versuch einer Neu(,rdung dertamilie Cucnmariide,e 
(Rolothurioidea, DCl1dl'ochriotao), Zool. Jb., 78, (4), p. 462 . 

. Stolus sacellus, Cherbonnier, G., ResuHat.es Scientifiqnes do;:; Campagnf:s de la 
'Cfllypso' I, Campa.gne en Mer Rouge, 1955, p. 167. 

Thyone rigida, S~mper, Holothurien, Reisen im. Archipeldt,r Philippinen (2) I, 
Weisbaden, 1868, p. 66. 

Thyone sacella, von Marenzeller,) Ver z. but. Ges. Wien, 1881, p. 134. 

Thyone sacellus, Lampert, Die Seewalzen 1885, p. 154. 

'Phyone sacellus, Lampert, "Gazella", Holothurien, Zool. Jahrb., Bd. IV, p. 834. 

'l'hyone sacellu8, BeH, Report on the ZOological Collections made in the Indo-Pacific 
Ocea.n during the Voyage of H. M- S. "Alert", 1881-1882, 
British Museum, London, 1884, p. 149 . 

. 'stereoderma Murray;, Bell, Proc.Zool. Soc. London 1883, Part I, pp. 58 to 62. 
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Thyot'te sacella, Theel, "Report on the Holothurioidea", II, Rep. Sci. Res. H.M.S. 
"Challenger", Zoology, XIV, 1886, p.138. 

Btereoderma Murrayi, Theel, Ibid., p. 142. 

Thyone sacellus, Sluiter, "Holothurien", Siboga-Expeditie, XLIV, 1901, (Livr. I, 
Leiden, 1904), p. 83. 

Thyone sacellus, Pears:m, "Report on the Holothurioidea collected by Professor 
Herdman at Ceylon", Ceylon Pearl Oyster Fisheries 
Report, Part I, Supplementary Report, V, 1904, p. 192, 
pl- i, figs. 9 and 10. 

Thyone sacellus, Ekman, Holothurioidea, Results of Dr. Mjoberg's Swedish 
Scientific Expeditions to Australia (1910-1913), K. Svenska. 
Vetensk. Akad. Handl., 58 (6), 1918, p. 42. 

Thyone sacellus, Gravely, Littoral Fauna of Krusadai Island in the Gulf of 
Manaar, Bull. Madras Govt. Mus. Natural History (New 
Series), 1. No.1, 1927, p. 166. 

Thyone 6acellus, Gravely, "Shells and other Animal Remains of the Madras 
Beach", Bull. Madras Government Museum, Natural 
History, (New Series), V, No.1, 1941, p. 91. 

ThyoNe buccalis louraesae, Doma.ntay, "Littoral Holothurioidea of Hundred 
Islands and ViCinity, Lingayen Gulf, Luzon 
Island, Philippines", Phillippine Journal of 
Science, 89 (1), 1951, p. 101. 

Stolus bt£ccalis, James, D.B., "Studies on Indian Echinoderms-2. The Holothurian 
Stolus buccalis (Stimpson), with notes on its jJ"stematie 
position", Journal of the Marine Biological Association of 
India, VIII, (2), 1966, pp. 285-289. 

iThis apedea ii repre5ellted in the Mueeum eollection by several specimens from; 
Plomban, Rame'awl!ol&m a.nd Madras. Dr. F .H. Gravely, in his account 01 the Echino-l 
'dermata of Krusadai Island (lac. cit., p. 166) makes mention two specimens of this 
species from P a-mb an , a very small one from the Museum collection, and one, much 
llo1'ger, measuring about 70 mill. long from an older collection. Both are reported to be 
white i..'1. colour in spirit, but the colour in life was not noted. However, Theel (loc. cit., 
.p. 145), states that Thyone SGCellfU is of !L dark brown colour in lite and has 4 polian 
"eides and 12 to 20 mlodreporic clonat •. 

The body is nearly cylindrical, strongly wrinkled, about 50 to 75 mm. long and '1 to 8 mm. in diameter in the adult specimen. The podia are completely retractile, 
IIond are not densely arranged, as is generally found in the species of this genusl The 
tentacles are very small. The body is rendered rather stiff and rigid owing to the pre-
8ence of numerous calcareous bodies (buttons) in the integument or body wall ; hence 
"ilhe synonymoua specific name, Thyone rigida, is sometimes employed for this species. 
The calcareous ring is made up of ten pieces, whioh are in turn made up of many single 
segments. The radials are prolonged, and extend into two limbs Or branches enclosed 
by ndial vesse]B. 

AR mentioned earlier, Theel (loc. cit., p. 143) reports that the colour of Thyone 
lacellus (which is a synonym for Stolus buccalis, in life is dark brown; Semper (loc. 
cit., p. 6e) states that this species is brownish grey in colour during life, while Pearson 
(loc. cit .. p. 192) records that the colour of this species in spirit is light yellow, with 
irregular brown spots. It is probable that there is. a certain amount of colour variation 
-among specimepl'l of this species collected from differenti geogrllophical regions. 
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Pearson (Zoc. cit., p. 192) reports that the pedicels in this species are irregularly 
iCQ,ttered all over the body. They a.re very sma.ll and numerous, showing a regular 
arrrangement in three double rows on the trivium. These rows are not, contained to the 
extremities, but are c(mtined to the middle of the body. 

TIle deposits consist of numerous, somevvhat irregularly shaped, button-like bodies 
which are very much like those of Psolus compZanatus hut which have the central knobs 
horzontally perforated at the base. Typically, these buttons consist of a plate with four 
holt's awl a smaller half ring arising from the centre of the plate on each side at right 
,a.ngles hus presenting the view of two baH rings placed vertically to one another. In 
ad(l]til'l' to these, Pearson (loc. cit.) reports numerous plates having more than four holes 
and having short spines on the surface (Pearson, loco cit, pI. i, fig. 10), but such platee 
have not been found in the Pamban specimens in the Museum. colltction. 

Hm<,:ever, Gravely (loc. cit., p. 1(6) reports that in the larger of the specimens 
contaille1 in the Museum collection, there are a number of more elongate, smooth, 
,perfora.ted pla.tes which are somewhat variable and irregula.r in shape; these pla.tes bea:r 
a sman piMe at each end either irregularly perforate or dentate and separated by a 
constriction from a larger diamond-shaped middle piece with four perforations. In the 
,smaller specimens examined by him only buttons were noticed. 

Semper (loc. cit., p. 66) report::; that the calcareous bodies of this species resemble 
greatly th0se of Thyone (Stolus) firma Salenka, and he has consequently suggested that 
it might be quite possible that the two are one and the same species, especially in view. 
-of the fact that thev have been colle.cted in the sa.me area.. 

Bell (loc. cit., p. (1) d6scrib(·:l Stereoderma Murrayi as a new species based on aj 
flpecimen from Karachi, but in afterwards turned out to be identical with Thyone saceHus. 
Bell refers to Stereoderma as a remarkably firm-bodied genus and describes Stereoderma 
Murrayi as a. species with small, dark tentacles, extremely delicate retractors, very long 
and Iierrow polian vesicles and with the oesophagus covered with ca.lcareous plating much 
as in Thyone 8acellu8. The integument is reported to be very thick, and filled with 
atrong-walled firm corpuscles. The skin is described as being white in, colour, and the 

. double row of the suckers as being well developed only in the anterior third of the body, 
but better developed behind than in the middle. The calcareous ring is composed of 
numerous small plates and carries five long, slender prolongations posteriorly. 'rhe 
deposits consist of numerous. crowded, oval plates with uneven or undulated margin 
,pierced with tour holes and provided with lower or higher elevations round margin; on: 
the upper and under surfaces, a half ring. is placed so as to form together, a complete 

. ,>maller ring, vertical in position to the plate itself. 

The above description of Stereoderma Murrayi is based on a. single specimen from 
Karachl, about 30 mm. long and 11 mm. wide, of the same, or nearly the same, widtb 
-along its whole extent. 

Theel (loc. cit., p. 142) feels almost fully cODyinced of the identity of the two forms, 
Stereoderma Murrayi and Thyone sacelltls which snpposition is supported by the presence 
of the thick, hard peristome with its unusually shaped deposits, the eharacteristic cal
carenlJS ring, etc. 

Some minor differences, however, exist : Stereodenna Murray; is of a white colour, 
but this is possibly the result of fading in alcohol, with dark tentacles and has only one 
polia'l vesicle (madreporic canals being absent) ; whereas l'hyone saccllus is of a' dsrk 

- bru"i;l colour, has four polian vesicles and twelve to twenty madreporic cansl",. 

D. B. James (loc. cit., 1966, pp. 285 - 289,) records five specimens of this Species, 
1r~\'I) a( :Rameswaram and three at Mandapam, in the Gulf of Manaar. He records and 

-describes them under the name of Stolu8 buccalis (Stimpson) and states that it is this 
'~ame species th&t had been recorded earlier by Dr. Gra.vely (loc. cit., 1927, 1941) under 
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tbe name ThyoRe sacelZus (Saltnka) and adds that since this latter name no longer holdSt 
good, thil> species ought to be correctly referred to as Stolus buccalis (Stimpson) which is 
stated to be a synonym of Th1lone sacellus (Salenka). 

D. B. James (loc. cit. 1966, p. 286) reports that. the colour of this species in life is, 
light purple, but white in specimens preflerved in alcohol. The tentacles are dark. The 
calcareuus ring is described as being complex and composed of a number of pieces. 
Fe,ur types of calcareous deposits are reported by James, as beiLg present in different 
parts of the skin: (i) small rods with expaEded ends. each end wi~h 1ft hole a.. tho centre ; 
'such rods are said to be present in the tentacles; (ii) large, oval buttolls with twelv0 
knohs and four holes, thickly packed throughout the body wall; (iii) irregular thin 
buttOlJ.S with four to many holes found both in the tentacles and the introvert ; (iv) large 
supporting plates fonnd in the tube feet. 

However, James doubts the specific identity of the species recorded as Thyont 
;sacellus by Pearson (loc. cit.), as none of the specimens examined by James himself or' 
cy tIe other authors contained the numerous plates having short spines on the snrfE0 
.'1 described by Pearson. James therefore suggests that a.t present it seems be~t to refer 
Thyone sacellus of Pea-rson as a doubtful synonym of Stolus buccalis till some specimens, 
with similar spicules are collected and dp.seribed. 

BeclJ1'ded localitie •. -Bohol, Canal of l:aping, 10 . fathoms ; Ja.pan rl'orrea Strait, 
Aden, Z!!.llzibur, Mozambique, E:ast Coast of Africl', Karachi and Ceylon. Pearson (loc. 
cit., p. 192), has recorded two srecimens of this species, five miles of! Nep.{ombo in 
CeyloCl ~12 to 20 fathoms) ; Plamb&:'l. Rame!;waram. Miandapam, Gulf of Yilons,g,r. 

Spfcimens in the coll-echon.- Specimens from Pamban Bridge, Rameilwantl11 and 
Madras are represented in the Museum co1l6ction. Most of thes6 specime:18 (preserved 
fin alcohol) are whitish. having lost their original colour, but the most recently collected 
.perimen from Pamblm Bri.fge. collected in September 1948, retains much of the original 
purplish brown colour. 

(1) Pamba'n Bridge.-One specimen collected in September 1948. It is the most 
perfectly preserved specimen o~ this sp6cies in this eollection and b~s the teIltl'Clf~~ and 
podia. fairly well extended. It 18 also the most recently collected speCImen of this species 
contained in the Museum collection. The specimen is rather dark brownish grey with 
a purplish tinge. The podia a.re arnnged in more or less well defind longitudinal bands. 
ThE integu'nent is tough and rigid. 

Measurements Length: 62 mm. 
Width at the middle of the body: 18 mm. 

A small young specimen from Pamban, greyish white in colour and 
16 mm. in length and 7 mm. in width is II.lso represented in the collection. 

measurin ct 

'" 

('2) M adros .--Nine specimens-all strongly wrinkled and bearing transverse folds 
and faded almost into white Or greyish white. The specimens are all very rigid and tough 
and most of them are badly contr6Cted, but in one or two of them the tentacles !!.re well 
e~pflnded. The surface of the body is rough !lnd presents 11 pitted appearance. Two 
of them are rather !Small. and sra proba.bly young specimens. 

Mel'lsurements: Larges~ speeimen I: 

J.Jength: 50 mm. 
Thickness of the body in the middle 19 mm. 

Smallest specimen : 
Length: 28 mm. 
Thicknes!I of the body in the middle .: 9 mm. 

The other specimens &re intennedi&f.e in size between ~heBe two extremes. 
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(3/) Pamban.-One large specimen, collected in 1925 and faded completely into 3j. 

creamy white colour. The tentacles are completely retracted and the surface of the 
bocy is ~ot so strongly wrinkled as in the other Madras specimens, and presents a more 
or less smooth appearance, being only faintly pitted. 

Measurements: Length: 64 mm. 

Width in the middle: 20.mm. 

\4) Ra·meslI'armn.-One large specimen collected in 1924, smilar to the above,. 
but somewhat more rusty brownish white. It is also not appreciably wrinkled and the. 
aurl!!oCe is smooth but more strongly and closely pitted in appe8.rance. 

Measurement,,: Length: 55 mm. 
Width in the middle: 13 mm. 

Genue Thyone Oken, 1815; Semper, 1868. 

The tent'acleiil are ten in number, two of them being ventral 8.nd smlloller. The podi~ 
are distributed over the entire body surface without ~my definite relation to the ambulacra. 
The pedicels are more or less crowded all over the body ; very seldom an arrangement 
of the pedicels in definite rows along the ambulacra. is discernable. 

This genu .. is readily distinguished from Cucwmaria. by the bc' thai! while in Cucu
maria the podis 8.re !\rranged in five ambulaeral bands with little encroachment into the 
interambulacral areSI, in 7'hl101~tJ they are scattered over the 'entire surface of the h~dy. 

A single 'pecies, Thllo1ttJ mirabili' llUdwig, is represented in the Museum collection. 

Thyone lllirabilis Ludwig. 

FrGUltE 7. 

Thyom mirabilil, Ludwig, Beitrage, 1847, p. 17. 
Thyone mirabilis, Lampert, Die See'.valzcn, 1885, p. 162. 
Thyone mirabilis, Holothurien der Gazelle, Zool. Jahrb. IV, p. 835. 
Thyone mirabilis, Theel, Holothuridea, Part II, Rep. Sci. Res., H. M.S. 

"Challenger", Zoology, XIV, 1886, p. 138. 
Thyone mi'rabilis, Koehle:-, Echinodermes des lIes de Is. Sonde, Mem. Soc. Zoo1. 

de France. pI. viii, 1895, p. 378. . 
Thyone mirabilis, Sluiter, "Holothurien", Siboga Expeditie, XLVI, 1901, (Livr. I, 

Leiden, 1(04), p. 93, pI. i, fig. 4. 

Thyone mirabilis, Gra.vely, "Littoral Fauna of Krusadai Island in the Gulf of t,', 
Manaar", Bull. Madras Govt. Mus. (Natural History) r 
New Series, I, No.1, 1927, p. 167. 

This species closely resembles Cucumaria jrauenjeldi, being pale pink, with dark 
brown tentacles, during life. The body i. sligMly quadrangular, with a rliW of small 
warts along the dors!lol 8.mbulscra. The ventral pedicels are much more numerous th8.n 
the dors8.1 ones. The !lonus is devoid of cl'lolca.reous teeth. The calcareous ring is composed 
of ten E>imple pieces, the radillol ~ith !\ bifurcate prolongation post'eriorly. 

The deposits consist of scattered tables, composed of !\ roundish perfor8.ted disk and 
.. spir., of twu 8.n!stsmosing rods. 

Tr.e colour in life 8.ppel'lors to be nril'loble. According to Sluiter (loc. cit., p. 93), the 
.nim&l is, when alive, of the following colour: stomach region, golden red, the back 
beinO' more brownish red, the tube feet and pl'lopillse stone red, with dark tips, and the 
fiantcles dark violet. The distribution of the feet and the papillae as well as the wart
like elevations !\nd also the 4-angled (quadr!tongular) form of the body 8.re typic8.l1y the-
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same as those deseribed by I.Judwig Ind IJamperi for the IIpecies Throne mirabili8. How
ever, Sluiter (loe. cit., p. 94) had never been able to find any calcareous deposits in his 
Siboga-Expedition specimens and this was pres'J.mably due ~o the preservation of thef 
specimens in formation. Even the end plates in the podia n his specimens were absent. 
Hut even in well-preserved specimens, the calcareous deposits in this species (l'hI/one 
1olirabiliB) lite very few a.nd scattered. 

Recorded locaZitie.: Bowen (Ludwig); Port Denison (Bell); Although Dr. Gravety 
mentions 'l'hllone m1raiJilis ill tLe Bulletin on the Littoral Fauna of l~rusadai Island 
(loc. cit., p. 167) he does not actually record it as having been found at P!!.mbarf, But 
since a specimen of this species from Rameswar!!om, near P,mb&n, in the Gulf of Manaar, 
is now found in the Museum collection, Ramesw!l.ram, near Pamban, also has to be 
inducled in the list of its recorded localities. 

Specimens in the collection: A single specimen collected from R!l.meswllnm, near 
Pamban, in the Gulf of Manaar, in 1924, is represented in the Museum collection. It 
is dark brownish, IOmewhl' contrlcted and wrinkled. The body is more or less quadr
ang'!lsr in outline and the papillae appear to be closely crowded and scattered all over 
the body, the ventral papillae being much more numerous than the dorsal ones. The 
tE;ntacle~ !lre fairly well extended although 'Strongly twisted, The pos\erior end of the 
body is somewhat narrowed and tapered. 

Measurements: Length: 52 mm. 
Wdth at the middle 13 mm. 
Width near the posterior end: 5 mm. 
Height at the middle: 10 mID. 

Genus Attinocucumls LudwIg. 

TI e tentl!.cle~ are eighteen to twenty in number, unequal and irregularly disposed, 
the t ,vo ventr!!.l, being always the smallest. The ambulacral appendages consist of pedi
ce18 !lnd papillae, the former being arranged in 'several (four to six) rows along each 
ambulacrum and the latter very small. Scattered on the dorsal interambulacra and aLso 
among the pedicels on the dorsal ambulacrs. 

A single species, Actinoctlcumis typica Ludwig, is represented in the Museum col .. 
lediGII. 

Aotlnoeucum!s typlea LudwIg. 

FIGUR. S. 

,4ctitK)CuGumis dijJieilu, Bell, Report on the Zoologica.l CollectlOns made in tho 
Indo-Pacifio Ocean during the voyage of "H.M.S. 
Alert", 1881-1882, British Museum, London, 1884, 
pp. 14.8-149, pI. ix, fig. 6. 

ActiuJcucumis typica a.nd. A. dijJi,cilia, Theel, "Holothuridea", Part II, Rep. Sci., 
Rns .. H. M. S. Challenger, Zool. XIV. 
1886, p. 125. 

4e.Un~?levmt, typica, Sluiter, "Holothurien", Sibcga.-Expeditie, XLIV, 1201, 
(Livre. I, Leiden, 1904), p. 142. 

Actinocucumi8 typica, Gravely, "Littoral fauna. of Krufiadai Island in tho Gulf of 
Manaar", Bull. Madra.s Government Museum, 
Natural History, New Series, I, No. I, 1927. p. 167. 

Fiv~ specimens of this species from Psmbsn, two of them old ones labelled 
"Actinocucumis dif!i,cilW" and presumsl)ly collected by Thurston and identified by Bell 
. ..,re represented· in the Museum collection originally, but now only two specimens are 
~~n~ in tbe collection. Dr. Gnvely (lac. cit., p. 16'1) shales the s&me view IS that. 

257-I--.'l 
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of Theel (loo. cit., p. 125) with regard to the specific distinctness of Actinooucumi8 
diffioilis and A. typioa and states that it is doubtful whether the two could be separated 
as distinc:; species in view of the wide range of variablity of the many characters of 
this and the other species-a view that appears to have been accepted by Sluiter &S
in his list of Holothuria recorded from the East Indian Archipelago and neighbouring 
seas, but not found during the Siboga Expedition, he mentions the la.ilter specie& 
:(A. typica) only (Sluiter, loe. cit., 1901, p. 142). 

Th body is more or less pentagonal in section. During life, the specimens a.re
brownish grey in colour. The specimens collected at Pamban attain 80 length of about 
70mm. 

Bell (loe. cit., pp. 148-149) himself admits that he has had the greatest difficuUy 
in confirming the specific distinctness of this form (i.e., Actinocucumis difficilis) from 
the typical Actinocucumis typica of Ludwig, and details the following as the difference .. 
. (as noted by him) by which Actinoeucumis di/ficilis could be distinguished from A. typica. 
The ambulacral papillae on the dorsal .surface are rare, and the sukers are not in more· 
tha.n four rows for each ray. There a.re also differences in t.he form of the spicules. 

The retractors (in the typical form of Actinocucumis difficilis) are inserted rather 
farther back, being found a.t about 24 mm. from the anterior end in a specimen 65 mm. 
h)ng and at 22 mm. in another specimen examined by Bell, 70 mm. long; the genitaJ' 
tu1.;;es are shorter in A. typica, being not more than 15 mm. long in any specimen 
examined. The polian vesicles are also reported to be shorter, being only 7.5 mm. 
long in a specimen of 65 mm. length. The tentacles, which ar€' not always twenty in. 
number, c;ometlmes seem to belong to an outer circle, and others to an inner circle on. 
tI,e djsc. The colour of the specimens of A. difficilis is said to be light brown in ,some ',( 
C9.se:'l and in others purplish grey. .. 

But those are all minor differences falling well within the range of normal variation. 
withjn a species and hence it is almost certain that the two species (A. difficilis and 
A. typica) are one and the same species, the minor differences noticed being apparently' 
due to geographical variations. . 

The deposits a.re very variable and Gravely (loc. cit., p. 168) reports that manT 
of the spicules in the Pamban specimens in the Museum collection examined by him 
Wtlre apparently in an imperfectly developed condition. The simplest of these spicules. 
are in the form of small and delicate smooth plates, more or less oval in shape, as· 
a rule, with one or more small perforations at each' end, and between them' either 
a pair of elongate perforations side by side; or two rows of small punctures. Thea& 
plates are not reported by Bell. There is another variety of spicules which are more 
abundant and more robust in appearance. These are the knobbed spiCUles shaped like 
the figure of ei~ht. In many of them, some of the knobs are united to form arches 
across the middle ine or sometimes longitudinally. The tables are also variable. Their- .,j", 
basal plate curves ·slightly away from the spire; it is slender throughout, broadest , 
in th.) middle, with one or two perforatjons, and again enlarged (though to a less-
extent) at each end with one two small perforations. The spire is slender and conical. 
often more or less incomplete. When complete, the apex is solid, often with 80 trans-;, 
verse perforation and a few small teeth and the four upright bars are united by So 

lingle cross piece near their base. When incomplete, the apex may be bifid or solid, or-
may be absent, leaving only the bases of the upright bars. 

T.he podia of the belly side are found in two clear rows which are separated from 
ea.ch other .. On the back are found only ambulacral paillae. The two median tentacle. 
of U·e belly side are smaller than the other eight. The anus bears calcareous teeth. 
The body wall is greatly thickened by the presence of an abundance of ossicles. 

l~ecor(led loealities.-Albany Island, Torres Straits. Quite recently, a specimen of' 
ihis species ha-s been recorded from Karachi. In south India this species has been.. 
:recordetl from Pamban, in the Gulf of Manaar from where the specimens representect' ' 
it;. the Museum collection have been collected. 
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8pecimen.1J in the collection.-(l> Reference collection: Two fa.irly well preserved 
;8pecimens, one larger and the other small and probably young, collected from Pamballj 
i~ 19~5 are represented in the Museum's Reference collection. The body is more 
or less pentagonal in outline, the rows of thick, conical pedicels being confined to the 
angle .. vI th" body (i.e., along each ambulacrum) through Fut their entire length. The 
tentacles are about twenty in number, and are fairly well extended in the present 
specimens. The colour of the specimens in spirit is dull greyish but the tenta.cles are 

.brownish white. The posterior end is somewhat narrowed in both specimens. 

'Measurements : 
J.Jarger specimen: Length: 50 mm. 

Smaller specimen 

Width at the middle 
Height at the :in.iddle: 
Length : '32 mm. 

ISmm. 
10 mm. 

Width at the middle: 8 mm. 
Height at the middle: 6 mm. 

('2) Gallery c()llection: One moderate-sized specimen faded almost into a tlirty 
~reyi,;h w hi te, with the tentacles fairly well extended, is exhibited in the gallery. The 
TO\'. s of suckel'ed pipiUae on the ambulacra are very distinct, the papillae being fairly 
weil expanded. There are about three to four rows of close-set papillae in each ambul-
.:acral l'R y . ' . 

Measurements. : Length: 48 mm. 
Width at the middle: 9 mm. 
Height at the middle: 8 mm. 

Genus Pentacta Goldfuss. 

'(= Colochirus Troschel, 1846). 

The ventral surface is more Or less flatte~ed as a creeping sole bearing three bandl 
Df podia, and the dorsal surface is warty or papillate. The thickened ends oftha 
-1Lmbulacra form valves for :the introvert and (l,lso usually for the anus. 'Thetentaclea 
.a.re ten in number, two of them (ventral) smaller than theothe:r;s. The a.nterio~ 
extremity of the .body bears usually five valves, The ambulacral appendages are of 
4iwokinds~pedicels and papillae, the latt.er situated on top of warts a few execptolls, 
,·ences. Thepedicels which are confined to the ventral surface are, with a few exceptions, 
placed on the three ambulacra,thus forming distinct longitudinal serie~. The most 
,anterior and posterior portions ,of the ventral surface are devoid of pedicels which in 
thf'se parts are replaced by papillae. Occasionally, papillae may also be found scattered 
over the ventral interambulacra. The papillae strictly belong to the dorsal surface, 
where they form rows I!>long the ambulacra 'alone or are irregularly distributed" all 
over that surface. The calcareous ring is composed of ten simple pieces, devoid of 

,'posterior prolong8ltions, the three ventral pieces being often narrower. The deposits 
-consist of larger or smaller reticulate scales, together with one or several kinds of 
small hodies. 

'I1-.e podia of the belly side are found in two clear rows which are separated froq) 
~ach other. On the back are found only ambulacral papillae. The two median tentacles 
..()f the belly side are smaller than the other eight: The anus bears calcaerous teeth., 
""The body wall is greatly thickened by the presence of an abundance of ossicloo. " 

Thts genus has been more familiarly known as Colochirusand is mentioned as such 
in all earlier literature. . , . I 

One specie~, Pentacta quadrangularis (= Colachiiu8' quadrangularis) collected from 
~uticorin, is repreSented in the Museum collection 

257-~-')A 
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P$l"o" Pa4J' ..... rlI(Le~Il~, 
~'tTH. 9. 

goodrangulari8, 
quadrangularis, 
qv,adrtm~, 

qun,drangulari8, 
quadrangulari8 , 

Lesson, Centur. Zoo]og., 1830-32, p.90-91; p1. SJ. 
fig. I. 

Ja.ger de HolothUl', 18$3, p .. 22. 
Brandt., Prodromus, 1835, p. 61. 
BeleDka, Na.chtrag IU den Beftragen, eto., 1888. 

p. 112 (part). 
Semper" IWlothuru,n, N~Qhtrai6, 1868, p. 239. 
Semper, lW~n im .t\,rchjpel. der Philippinan, 1868, 

p. 60, p. 271. 
tOoloohirtU coerultUl, Semper. ibid., p. 59. 

Volachinu qvaarangulGr", Theel, • 'Holothuridea" , Part n. Rep, SoL Res., 
"B. M. S. Challenger", ZoololY. XIV, 1886. p. UO. 

{}olochirU8 quaarangularis, Pearson, Report on the Bolothurioiciea, collected by 
ProfeslOr Berdman at Ceylon, Ceylon Pearl 
Oyster Fisheries Report, Part I, Supplementary 
Report, V, 1904, p. l~; pl. ii, fig. 21. 

This i~ a widely distributed species and has been recorded from the Philippines, 
East Africa, Australia, East Indies and Ceylon. The Museum specimen of 'his 8pecies 
from Tuticorin is perhapI the firs' record of this species from the Indian Coas'. 

The body is stumpy and quadrangular. The dorsal ambulacralappendages are very 
large, placed along the four mgles of the ·body; fOUl to six rows of pedicels are presen' 
in each central ambula.crum. The inter3mbulacral spaces are free of papillAr"6 and arel 
very smooth. In the three ambulacrals of the ventral side are found four to six tube ( 
feet along the entire width of 'the body. The two !l.a$eral ambulacra have, excluding 
these, another row of ambula.Q1-'.M papillae. The papillae Qf the dorsal side are very high 
and Serr..per (100. oit., r. 59) records that in a specimen 180 to 200 mm. long, the 
pa.pillae were about 15 rilm. long. Ten extraor4inarily s~rangly branched tt'nt",.cles are 
present, the two median ventral ones of which pelng very ;r.nuQh ~wall~. 

The colour of the animal in life is reported :to be patly 'lariable,lOOing'sometimes 
dark blue, sometimes red an:l sometimes greeR. Very tvely 61le Cf1Iour • completely 
brownish or reddish. frhe tentacles ar~ speckled with bright !'ed ·and green. The under, 
tide is uniformlybrigM brownish in colour. The .speeimeps from 8eaf1er depths are 
reported to he much darker in colo\;r than those from the 4Jhor,e -or sh>?J.i&w w.aters. In 
the calcraeous ring, the three mddle ventra.l segments ,are strikingly different -from the 
rest. Pearson (100. cit., p. 196), recor<is the colour of jthe speeimena )11 spirit aEi 
yellow and dark brown. with &. very faint tinge of :viol~. 

~he deposits consist of scales; reticulatespheJ'~ _,nil cup,8,,,pd ~Qlal1 .plate.! with _fo"r:,~ 
larger a.nd some smaller holes, and with spines on one end.· " 

Theel (loe. cit., p. 120), records one specimen lWmm. tongwom:1iIang KOD~ and 
describes its colour &s being yellowish or gleyish 'white, with sometcaaeSj-of a violet Olj 
bluiah tone here and there, indicating the true colour of the livinJZ animal. The bodyilll 
quadrangul~r, with the mouth bent. upwards and closed by fiv.e .:id$8S or _protllher~nces 
provided WIth processes. The anus IS d~rsal, sun:oundedby five dIstinct; teeth. A SImple 
or alternating (row of r.ather large, CODlcal proceSSE}s occprs OJ} each of ~he fQur angles, 
each row or angle having from twelve to sixteen su,ch prope~es. The "(Irqeeases are s~ 
to reach 15 mm. in length in the specimen from Hong Kong recorded hyThee1. The 
pedioels are reported to be fi~e to seven in bl'eQ~UhiJ} ~ vptr,a,l Mlb~le.crum. 

Another specimen (recorded by Theel,) 75 mm. ldllg, obtained in the Gulf of Siam, 
is reported to ha,ve a brown colour, and only thr~ to foul' pediools in ,br~.h -in eacli 
Beries. 
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J. third ipecimeu. from AUlItr.u. ~t4 by T4eASl, il reported to be peculiar in that 
the left dorsal interambulacrum carries three protuberences and the odd interambulacrum 
()ne. 

I'earson (loc. at" p. 196) records four specimen8 from Booth·f1f Adam'. :Bridge, 
Ceyloll. '1!h~ le~s -are ACorded as 16 mm., 6Q mm., 80 mIll. eel ~10 IDtll., re$J'lee-. 

;tilVely . These specimens &re sa.id to agree w~l1 with the typica.l descriptIOn of Theel. 
iPe&rson ,records :this colour in spirit !ItS yellow and brk brown with & very faint tinp 
'of violet. 

Pe.arflQu al$O deacribes ". .closelyreli!rted variety. ne.meiy, <k>lochirU6 quadraa.g.ularu 
"'Jr. mollu ~I'., 090. c;t., pI. ii, fiI.~l), based 00. one specimen from south of 'rhclnt 
kodi. Adam's Bridge, 8" fathom. deep. The length olthe ,specimen is rellorted jo btl 

100.tl;i.w. 

This differs from CoZochi1'1U qUlldrangulari8 s. str. in the ie:dure of "hehnclv waU-\ 
Instead of being very hard, thlck and rough, as in Colochi1'U8 quadra:ngularis s. btr. lh. 
Skill in the variety tt/o/lt, 11 sof', thin and comparatively smooth. Although thl. 
~pecim~l is la.rger than any of those of Col.ochirus q'Ua.d1'angmaril in th~ c'oll~tion 

.examined by PMrsou, Jet the papillae &t the ,rOllr angles of the body U'6 m~ srr.alleli 

.comparatively. 

The colour of the a.nimal is &lso reported ,dltfel'f:lnt from of the Ceylon epeeimena 
of Colochirus qUllaran9,da1'il. 

'rh6 following ia the 6('count of the colour of the living animal, as noted by Proffll8Of. 
Herdma.n :-

" Colour of the body ,. unifonn orange slightly mottled with a paler tin.. Th. 
crOWll of tentacles are mottled yeilow (In a dark brown ground. The region be'ween the five 
valves at the base of the tentacles; is white". Plate ii, figure 2]: in Pearson's Monograph 
is from a drawing in Professor Herdman's notes showing t,he living animal with the 
tenta.cles expanded. 

Pearson feels that it is advilltble '0 treal this specimen as a new variety of CQlochir1U 
quadrang~ari8 with which it Agrees in other characters. 

Recorded localittcs.-Bohol (Semper) ('?), Africa and Australia (Semper); 8umatr&i 
and Mac8,R13ar ,Luiwig) ; O~ack in Waigou Island; Philippines; East Inllies and 
Ceylon. In the Madras Museum collection there is a single specimen of this species from 
Tuticorin on the East Coast of India. which.is thus a. new record for this speeie~, extend·' 
ing its range of distribution to the East Coast of India also. 

In Cey10n, it; has been recorded by Pearosn from South of Adam's Bridge. 

8peaim~in th6 eollecti(Jrll,.-A single specimen from T'uticorin, South India, i. 
,r,~res~ntetl in tile Muetlm collection. The specimen is tbiek,stumpyand quadrangular 
'''1'l1i lJllWre or 'les9 squari$ll in section. Th~ ventral side is fiabtened and bears the three 
lImbula<m~.\B which &~ dearly Ttl&mdeach carrying about four to siI r&ws of tube fee' 
(podia) which are &il contracted inths present specimen, their pr.esence being indicate(l 
only by pits on the 8wface. The p~pillae on the dorsal 3mhularrale.ppendages are large, 
thick ,andstuUlJ>Y, cOlli~1 proce.s~s !loud are place.d roughly .lolilg ihe· four angles of Ute 
bt)jv. Tbe ~ll~erllmhut&cr&l ~p."ceJ ar.e free of plLpill~ and !!Ue SD;loQ~h. The anterior 
enlof the hody is slightly Il\\rrOWer than the hind end and the tentacles Ire .11 badl] 

-contracted in the preoent specimen. The specimen is hard and rigid, the integnmen~ 
bei'ng thick, leathery and ri{i(id. The colour of the specimen in alcohol is a uniforml 

.~ull, dirt,v greyish whit8. 

Measurements: 
TJen~h: e5 rom. 
W~!Uh Ql tb~ ho.dy iJ) \be middle: ~3 mm. 
Height ql. ,t,bebody in*he middle: 20 mm. 
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FamilyPSOLIDAE. ' 

(= Sub-family GASTROPODA of the earlier classification), 

'Tl?-e :,ambulacral appe:p.d!loges, are in the shape of pedicels alone, arranged in distine' 
rows on, the ,fla,t, disco~dal, sole-ike ventral surfa-ce. The· convex dorsal surface is naked, 
mostly covered with largeacales. The tentacles are te'il in number, exceptionally fifteen, 
nearly equal, but .the two midve.J1tral ones may be reduced in size. The calcareous r.ngl 
is composed of ten simple pieces not pl'olol1ged posteriorly . 

. ,The ventral surface is developed as a thin-walled creeping sale with t'leanty podia. 
Nong .its periphery and in acme species also along. the mid-ve'iltral radius'; wherea!5 
~he'arched dorsal .surface is covered with calcareous ·scales that encroach on the intro
vert and the anal devation. The members of this family are often red, orange or
pink in colour,. 

Genus Psolus Oken. 

This is the main genus of the family Psolidae. III this genus the podin are absen' 
on the dorsal side. . In some species there are five value-like scales that serve to close 
over the infrovert and the anus. The characters of the family Psolidae mentioned above 
are applicable to the genus Psolm as well. 

A single species, PSOlU8 complanatus Semper, is represented in the Museum collec
tion, by spcimens collected from Pamban in the Gulf of Manaar. 

Psolus complanatus Semper. 

FIGURE 10 

P8olu8 complanatus, Semper "Holothutien" Reisen im Archipel der Philippinen 
(2) 1 (Weisbadan), 1868, pp. 61-62 pI. xiii, figs, 
19a-b. 

Plolu8 complanatu8, 

complanatu~ , 

Theel) '.-'Holothuridea". Pf,rt II, ReF. Se:. Res. "H.M.S. 
Challenger;' Zoolog), Xl V, 1816, pp. 127-128. 

Gravely, "Littoral Fauna. of Krusadai Island, in 
Mana f,r " Bull. Madras Government 
(Natural History) New Series, I, No .. 
p. 166: 

the Gulf 
Museum 

I, 1927, 

'fhe body is very flattened and depressed. There are about fGur t<> six i'owe 
of pedicels arranged in the width of the body along the lateral ambulacrals; in the middle 
one (i.e .• the odd series) there are only two or three complete rows. Across the whole 
w,idth of the body on the dorsaL surface, there are about fourtee'il to sixteen, scales or 
plates, and between tho mouth and the anus, ten to twelve larger and severalsmal1er.~ ... , 
ftQales, are found, T.he.se t'alcareoul" plates or scales are slightly granulated. The colour 
of the typical specimens of thi~ species is reported to . be uniformly grey . 

. ~he . calcareous . ring is made up of ten pieces which are abruptly truncated at the 
hind end; the inteiTadials are stout and pointed anteriorly and the radials are lor_gel' 
ind<deeply cleft in the ,iniddle.Through this slit, the water vascular vessels and the 
nerves enter... .. 

The deposits in the sole consist of rathersymmertical oval. buttons with about foulf 
holes and rather large knobs round the uneven margin. and with a large central knob, 
In addition to tbese, there are smaller, asymmetrical, knobbed, irregularly perforated 
bodies with the margin uneven ana dentate. 

Gravely (loc. cit., p. 166), rp,ferring tf) the . littoral :f!:'ol<?~l1}lrian~, .. record.ea from 
Pamban, reports that a single specimen of this little Holothurian; mottled dark'greyisl\ 
in colour above, whitish on tbe sole, a.rid with iIpwaraly: directed' anterior an(hposterior 
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ends, was found at I>amban. This, specimen is represented in the Museum collectIOn. 
It differs from the type specimen described by Semper from the Philippine Islands by 
its less uniform colour, but. sgrees closely i71 the nature of the spicules. The spicules in 
this specimen (examined by Dr. Gravely) were mostly thick, oval buttons, with foUl'! 
perforations, ten marginal knobs, and a larger central knob on each of the two surfacea .. 
Some of the buttons are reported to be more elongate, with more numerous perforations 
and knobs. 

Dr. Gravely reports that in addition to thtltle, there are also thinner, saucer-shaped 
perforated plates, with dentate margin, as well as the large plates of the dorsal surface. 
The saucer-shaped plates of the P8mban specimen are said to differ from the couespond
ing plates of Semper's specimen in being without knobs and having a more evenly 
dentate margin. 

Record;ed localiti'l8.---'Zamboanga; Pamban,. Gulf of Manaar. 

Specimens in the collcotion.-A single small specimen collected from Pamban in. 
19:2.~) is reprasanted in the Museum collection. It is of a rather mottled dl:trk greyish 
colour and is somewhat badly contracted. The flattened ventral sole is paler and lighter 
greyish in colour. The rows of pedicels and the scales acrOss the width of the body 
on the dorsal surface are clearly seen in the present specimen. The tentacles, ten in 
number, are fairly well extended. 

M:easurements: Length: 'l4 mm. 
Width of body at the middle: 6 mm. 

Family PHYLLOPHORIDAE. 

This is the third and last of the families included under the Order Denodrochirotae~ 
and is distinguished by the more numerous tentacles, usually fifteen to thirty in number, 
which are of two sizes or of intergrading sizes, more or less ararnged in two circlets. 
'llhe podia may b~ limited to the ambulacra, or may also extend to the i71terambulacral 
areas. 

Genus Phyllophorus Grube. 

This is tbe main genus (If th{, Family and the members of this genus bear up to! 
twenty tentacles of varying sizes and scattered podia. The tentacles are arranged so as 
to form two crowns, twelve to sixteen in the exterior and five to six in the illterior~ 
The ambulacral appendages are almost without exception in the shape of pedicels,. 
irregularly distributed all over the body. This genus is confined to tropical and sub
tropi031 waters. 

A single species, rather doubtfully identified as Phyllophoru8 dubia (Bedford) is 
:represented in the Museum collection by a single specimen collected from Shingle 
Island in the Gulf of Mallaar. 

Phyllophorus dubla (Bedford). 

FIGURE. II. 

Orcula (Phyllopl//Jrus) duma, Bedford, in WiJIey's Zoological Results 1899, 
p. 144, pI. xvii, fig. 4. 

Orcula tenera, Ludwig, Arb. au!'!. d. zool. zoot. lnst. in Wurzu., II, 1875, 
p.95. 

Orcula tenera and Phyllophorus brocki, Ludwig, Zool. Jahrb systematik, lIT, 1888, 
pp. 812-814; pI. xxx, fig. 20. 

PAylZopoor'US bedoti, Koehler, R., Rev. Suisse de Zoo!., III, 1895, p. 278, fig. 2. 
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Ph'!lllop'hor1J,8 brodci, Sluit'6r, "Holothtrtien", S'iboga.-:Expedltie, XLIV, 1901 .. 
(Livr. I, U.,den, 1f)04), p. tIl. 

P"'Illop~ sp., Gravely, "Littora.l Fauna of KruS8idai Island in the Gulf or 
Manaar", Bull. Madras Government MU'l'IElum, Nat.ural 
History, (New Series), I, No.1, 1927. p. 166. 

Bedford (loc. cit., p. 144) has recorded this species from Loyalty Islands (Lifu) <j. 

but a specimen collected irom Shingle Island near Pamban in the Gulf of Manaar a.nll 
contained in the collection of the Madras Government Museum, referred to byl>r ~ 
Gravely (lac. cit., p. 166), appears to be identical with this species. 

Bedford (lac. cit., p. 144) states that he has recorded one specimen from Lifu~ 
lJDyatl,. Ialr.n<h. 10.5 em. long. Owing to the complete contraction of the tentacles,. 
their arrangement could not made out properly, but they appeared to be about fifteen in 
number. 

'The only deposits that Bedford could find other than the end plates of the .Lube feet 
Me: (1) Hirselpatchen: these are minute, crenulated nodules like millet seeds similar 
to those described by Ludwig in PhyLZophorus brocki (Sluiter, 'Of. cit., p. 111), and seeD\ 
in a number of Holothurians, and (2) Occasional, needle-ilhaped spicules of various sizes 
pointed at each end and oft.en somewhat curved; both kinds are infrequent, the. 
L'Rirsephl.tchen" occurriug loosely aggregated together. The calcareous ring has. 
posterior bifurcate projections made up of a number of pieces on both radialia. Iud illter
radialia, although only those attached to the former separate ~o form a definite arch as. 
in PhyZlophortl.$ bedoti Koehler and Orcula ~enera Ludwig. 

GT!1Ve!y (lac. cit., p. 166), referring to the single specimen from Shingle Island 
oontainedin the Museum collection, reports that it is a little longer and much stouter· 
than the Pamban specimens of Thyone saceZZus (= Stolus buccaUs). The deposit$. 
¢onsist of rather few needle-shaped spicules, mostly pointed at each end anu often 
slightly curved, snd the shape and disposition of these spicules suggest that it may 
prove allied t:) or even identical with Orcula (Phyllophorus) dubia which Bedford (lac. 
cit., 1899, p. 144, pI. xviii, fig. 4) had described from Lifu, Loyalty Islands. ThElt· 
specimen is of a dark ]Jurpli'Sh brown colour above. paler beneath. The tentacles of! 
~he inner ring are much smaller than those of the outer. Referring to the deposits, 
Dr. Gravely report'5 that in rare cases one end of a. spicule is knobbed (like the head o£ 
a pin) or provided with three recurved teeth, but, since all the spicules of the latter type 
examined by him appear to have been broken ones, it wa.s not clear what the other end 
.1MCIld have appeared like. These spicules and many others i.ll the specimen examined 
appeared to have a hollow axis. 

Recorded localities: Lifu, Loyalty Islands and Shingle Island, near Pamban, in" 
'be Gulf of M auaa.r. 

8p~cimenl in th6 coUection.-A siegle !!pcimen la.belled 8S "Phyllophoms sp ... 
collected. from Shingle Island in the Gulf of Mansar, is resrresented in the Museum 
collection. The specimen is dark brown in colour, with numerous pedicela IK"lttere<f 
hregularly 11011 oyer the surface of the body. The tentacles are ex~nded fa.irly well sn<l 
are disposed in two circles, those n the inner circle being mucr smaller than those in 
Jhe outer. The .peeimen hllod been dissected longitudinally for studying )h. dispoaj,tioD" 
of the internal organs. The integument is thick and lea.thery. . 

Measurementa: Length: 42 mm. 
Theel, Width of body at the middle: 16 mm. 

ORDER ASPIDOCHIROTA 
(ACTINOPODA) 

10:1 thi!! order. 'he \entllodes art' of the peltate type &Itd usually numeroua (ruteen \ct 
thirty, mostly twenty). Pharyngeal retractors are want.ing and. the radial longitudinal 
In\lscl.e b&l'ld. ar. generally divided in two by a median oonnective tissue attachment 
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along the ambulaerum .. The body bears numerous podia,incIudirig both locomotory and' 
papillate types. There is a pair of well developed respiratory trees and the large intestine
is attached to tbe right ventral interradius AB. The radial canals s:upply branches to 
the· ientaclt}s and pOdia . 

. ,Of the three fiup,ilies inc~uded in,this Order, only two namely, the Hololihuriidae and 
:the Stichopod~dae are represented in the Museum collection and contain mostly littoral 
1!pecies, while the third family, the Synallactidae, includes typically deep water forma. 
&nd is no.. represented in the MUbeum collection. 

, . 
Family HOLOTHURIIDAE 

The Holothuriidae 8,re mostly large, warty sea cucumbers, common jn trorical ajld 
.ubtropical waters, especially in the Indo-Pacific Region. Typically, the ventral sid& 
!is developed into a creeping sole, bearing locomotory podia With suckers at theil tiplS. 
(I'he podia- are arranged in three bands or are disposed witbput any definite arrangemt:n t , 

,whereas the dorsal surface s warty or papillate. In this family there is but one tuft of 
gonadial tubule:'!, attached to the left side of the dorsal mesentery. The }"f)te mirabiI& 
of the dorsal vessd'reaches It hig~ degree of development in this family, forming lacunar 
)ufts aloilg the whole length of the ascending small intestine and involving the leCI 
:respirat,)ry tree. Cuverian tubules are present in some species of the family. The ten
tacular ampullae are very long and slender encircling the aquirpharyngeal bulb. 

The principal genus of the family is Ii olothuria and this is represented in th& 
Museum collection by seven species, all of them having been collected (rom tbe Paruban 
area in the Gulf of Manaar. ' 

Genus Holothuria Linne. 
The tentacles are normally twenty in number, exceptionally more or less than twenty~ 

'1'he ambulacral appendages consist of pedicels alone or papillae alone, or both papillae
and pedicels. the f~rmer being placed on the dorsal surface and the latter on the ventral. 
rrhese ventral petlicelb are seldom arranged in longitudinal series. A single bundle of' 
genital tubes is present, situated on ~he left side of the dorsal mes~ntery. The anus ia. 
devoid of calcareous teeth, but scmp.hmes st-ellate. C-shaped depOSIts Ilre absent. 

Over 100 species of this genus ard known to occur. They are mostly elonl5ated forIlls, 
of dull colouration, varying ~rom white, cream and grey to brown and hlack. 

Seven species of Holothuria are represented in the Museum collection, mostly col
lee-ted from areas ",round Kr:lsadai Island, Pamban, Rameswaram and neighbouring areas 
,in the Gulf of Mannar and from Tuticorin. They may be distinguished from one anothel'! 
as follows. The colours mentioned in the key denote the colours of the living animals cp
of freshly preserved specimens:-

.1. Colour of the specimens dark purplish brown, almost black; 
specimens attaining a large size, often a foot or even more 
in length 
-Colour of the specimens not blackish or dark purplish 
brown, often much lighter and paler and sometimes varieagted 
withtransversee bands 

H. atra. 

9. Specimens arga an~ often very bulky and thick, bei~g som?"" 
times nearly a foot m length and almost three or four roches m 
diameter; colour of the specimens varying from greysh or 
greenish grey to almost black: and variegated with numerous 

. transverSA paler or yellow streaks .;. '" ... H.8cabra. 
-Specimens much smaller and more slenderly buil1l; colour 
and ,pattern pf colonration not as above; often paler and more 
browrl'ish and n01l conspicuously va.riegated With transverSe 
streaks .. .. ". . . . .. Ii; ~ •• ~ : •• i! ··ti 

257-1-6 
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S. Colour in life auburn on the dorsal surface with some .large 
spots or bands of yellowish white colour and yellowish white 
on the ventral surface; colour in spirit dark brown with a 
violet tinge on the ventral surface, a.nd lighter on the dorsal 
eurface. Ambulacral appendages in the form of cylindrical 
pedicels scattered all over the body H. marmorala. 
-Colour not as above, usually darker on the dorsal side and 
paler on the ventral side; as a rule more brownish, either dark 
brownish or pale brown, greyish or maroon 4: 

4:. Colour of the living specimens usually dark brownish, or 
@ometimes reddish brown, or reddish chestnut, with the 
ventral tmrface paler and more light-coloured than the dorsal 
surface. Ventral pedicels more numerous than the dorsal 
ppillae 5 
-Colour of the living specimens not as above, either pale 
brown or light grey, with somewhat indistinct white spots, or 
varying from greyish white to maroon 

5. Dorsal processes in the form of wart-like pedicels. Spicules 
are characteristically in the form of roughened, rod~shaped or 
spindle-shaped bodies somewhat resembling those of Alcyonaria H. !tibrica. 
-Body more or loss markedly cylindrical and tapering equally 
towards each extremity. Mouth surrounded by a crown of 
papilbe. SpIeules in the form of buttons without processes and 
mostly with three pairs of perforations and small tables similar 
to those of H. atra. Specimens of a dark brownish colour, bu' . 
of a more yellowish tint than that of H. lubrica. .. . If.. monacaria •. 

6. Dorsal ambulacral appendages of two kinds, namely, papillae; 
with a conical form devoid of sucking discs, and pedicells 
which are cylindrical, and provided with small sucking discs. 
Colour nrying irom greyish white or pale brown to maroon (lr 
dark brown, the pedicels having a more reddish colour than 
tbe general ground colour 

... -Body somewhat small anJ slender; specimens of this 11pecies 
. usually liye in cavities in dead coral: dorsal ambulacral appen
da~es not differentiated as abcve, Colour pale brown or ligb1l 
greyish ur'cwn with somewhat indistinct white spots especially 
along e3c~_ dorsal ambulacrum 

Holothuria atra Jager. 

FJ:GlJRE 12. 
H-l ,fh'lr:a (~ubgqnus Microthele) affitilis, Brandt, ]835. 

H. vagabunda. 

H. pardalis. 

H lrnw':a af,ra. ~ll(mka, Z. f. w. z., 17, 1867, p. 327, pI xviii, figs. 52 a.nd 53. 

Holoth'IJJr£a atra, S lmp 1r, Rflis3n im Ar510hipel dfll' Philip pinen, 2, Th., ... 1 Band. 
1~38, pp.88 [l.n1250; pI. xxvi. 

Hnlothurh£ atm, Tlflel, C'1'1.l1enger Reports, Holothuridea., 1886, pp. 181 and 
213-214; pI. vii fig. 4. 

Holothu,-.ia "tra, K )!,hler, R., C1talogue ra.i'Jonne d9'1 EJhino:iel'mes reoueilles. 
. 'nr M. K'Jrotne vaux iles de h Smde, Mem. Soo. Zool. 

France, 1895, p. 382. 

Holothuria atra, Whitelegge, The Echinoderms of Funa- futi Mem. Austi-a1. Mu's 

.-, 
III, ~~.~9, p:}61. " ._ ., 
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, Lampert, Die "\t6n:Dr: St'Clhlmann in derJahre:n: 18~8 and 1889 an: 
der O.tkute, Afiicas gesammelte:n. Holot4uriens Mitt. MU8:~. 

: ~amburg, XIII, 1896, p.56. . .. , .. ' .,'," '. 'c. 
., ~ ;' ~i . ,.'-

Holothuria atra, Bedford, Report on the Holothuriant collected by M.·J. Stanley
Gardiner aa Funafuti aud Rotuma, Proc. Zool.Soc. London, 

' .. ,.' . 1898, p. 831}. 

Holotkufia atm, Ludwig, Echinodermen des Sansibargebietes (Abh. Senckenber ._ 
Ges. XXI, 1899, p. 559. 

Holothuria atra, Bedford, Holothurians, Willey's Zoological Resultd, Part II, 1899' 
p. 147. 

llolothUtr~ ~tra, CI~k, Synopses of North American Invertebrates, XV, The
Ho]oi.huroidea, Americf!,n Natural.,XXXV, 1901, pp, 485-
and 495. 

Holotkuria atra, Sluiter, "Holo~:hurien". Siboga-Expedi. tie, XLIV, 1901, (Livr. I .. 
. Leiden 1904), p. 8. 

Holothuria atra, Clark, Echinodermata: Papers from thflHopk1n Stanford 
Galapagos Expedi tion, 1898-1899, XII, Proc. Washington 
Acad., IV, 1902, p. 530. 

Holothuria alra, Voeltzkow, Die von Aldabra bis. jetzt bekannte Flora and_ 
Fauna, Abh. Senckenberg. Ges., XXVI, 1902, p. 565. 

Ho'tothur14 atra, Whitelegge, The Crustacea and Echinoderma in: Note on th&
Zoology of Paonopa or Ocean Island and Nauru or 
Pleasant Island Gilbert Group, Rec. Austral. Mus., V, 
1903, p. 13 • 

. '. Holoth'IJria a(ra; Pearson, Report on the Holothurioidea collected by Professor-
Herdman at Ceylon, Ceylon Pearl Oyster Fisheries Report, 
Part I, Supplementary Report, V, 1904, pp. 202-2. 

Holothuria atra, Koehler and Vanay, "HoI othuries recueilles par l' Vd3~igcltO r' 
dans 1, Ocean Indien", Calcntta, II, 1, p. 5. n 

Holothur14 alra, Gravely, Littoral Fauna. of Krusadai Island, Bull. Madra.s 
Government Museum, I, No.1, 1927, p. 164. . 

This is & common a.nd widely distributed littoral species of Holothurian and ia
extremely well represented in the Indo-Pacific Region. Around Krusadai Island in the
Gulf of Mannar, it is very common in the lagoon on Me ,south side of Krusadai Island.: 
Living specimens of this species are generally found in fairly large numbers on the surface
of the sandy groUlld in shallow water. They are dark purplish brown or almost blackish, 
during life and attain a length of over twelve inches. . 

Thp.el, (loc. cit., pp. 213-214) records thie- species from Amboina and Piji Islands in, 
biill "Challenger" Hp.ports. The specimens collected at these localities are reported to be
about 180 mm. When fully extended, they must have been much larger. The dora ... · 
papillae are much more scattered than the ventral pedicels and do not exceed them in 
Iize. 

Pearson (loc. £'zt.;, p. 202) reports seven specimens of'this species, most of them being
"fay much contracted. The specimens examined by him were found at various localitiea
around Ceylon-in the Gulf of Mannar, Bit Trincomalee and at Galle, and also at Pearl 
Banks off Aripu; Pearson reports that the colour of the specimens of this species in alcohol 
is dark brown on the dorsal s~rface and lighter on the ventral; Professor Herdman'.· 
~Q~s ":m~iq:Q. th~t at least some of thespeci:(D.ens when alive were quite black above.: 
bU.· .of, Il.: p.inlt:~I,oUl' below. But those represented in the Madras Museum collection~ 
collected . from Krusadai Island in the Gulf of Mannar appear to be ·almost uniformly 
blackish or very dark purplish brown. The dorsal pappilla.e ar6 smaller than the ventral 
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~edi~ls. Pear~n r~{l?~ ~~~t .~~ Pllfe~ ~i~ wer~ ~b~llt in ~ ~,. ~ellS 
~x~~ed by hIm, ~t U. qP.l~ ~:r()b.itbl~ th~t tb.4J Iijle~~e,s ~Q~~ not possess ~uvenllD. orgaWJ. 
lIe8rson al8() repCJrts the preseil~' '6f ~we.Pty t~ti1i@lCqlat !IoWpqllae in e8<lh of his speCImens. 
Ue left respiratory tree in thisspecles is much larger than: the n~ht, the for~er ex~ding 
·to~he extreme anterior end of the body. . 

Semper (loc. cit., p. 88) reports that in the localities from. which his specimens of 
this ~pecles wertl collected, (Phi~p:pinEls, Samoa Islands, etc. ,), they w~re f~qncl living 
'tug ether gregariou3ly in the sandy are~~ of th~ coral reefs and were so cOIripletely covered 
With sand particles that it was difficult to detect their presence in their sandy environ
ll~nt. Many Jpecimen~ collected from the ~!lsadai Island area in t\leGulf of ¥ ar 
"Were also found similarly coated with sand paticles though to a much less extent. 

The deposits consist of small, incomplete buttons, a.nd small tables with a smaU 
:p~foration in the smooth-edged diSc at the base of each rod of the spire; this perforation 
Ti:ay sometimes be absent. The rods are joined by one tire of cross pieces below the ter
.minal ring, and each bearing at t:p.e apex one vertical and two outwardly I;lirec~d teeth. 

Theel, loco it., pp. 213-214) !'epoJtm{! on the Challenger specim~ns, records that 
the small discs of the tables Ilre either smooth on the margin or provided with spines, and 
"that fenestrated, of tell symmetrically bilateral plates IIrre to be found close to the well 
·developed t-erminal plate of the pedicels. The papillae contain slightly curved, smooth 
or spinuous rods, mostly with the enlarged ends fenestrated or branched. The terminal 
plates of the dorsal papillae are very rudimentary. ' .. 

. .Pearson (loc. cit., p. 202), referring to the specimens from Ceylon, rep,orts tha$ the 
-discs of the tables are smooth ~nd have no peripheral perforations. 

Recorded localities: This is a widely distributed species in the Indo-Pacific Region. 
'and has been recorded from various around Ceylon and in the Gulf of Mannar, at( 
Tiqlcomalee and at Galle. In Ceylon, it has also been recorded froin the ,Pearl B&nks, 

'Off .A.ripu. Besides. this species has been recorded from Amboina, Fiji Islands, Philip-
-pines, Samac Islands, Viti Islands, Andaman Islands, F!at Island, Coast of AIl"akan and 
from Krufladai Island near Pamban in the Gulf of MannaI'. . 

Spec£mens in the collection: 
Reference Cdlection: 

(1) One ;specimen: Locality: R&meswaram. The specimen was black in life, 
but the preserved specimen in alcohol is bleached dirty pale brown andtransversery 
wriIilded. The tentacles are retracted. 

, Measurements: Length' of the body:. 175 mm. 

Width of the body at the middle: 56 mm. 

(2) Three fairly large specimens collected in 1925. Locality: Krusadai I~la~d~ , 
'The specimens are dark brownish in colour. In one of them, the ~ntacl~s are 4" 

'fairly well extended, but in the other two they are somewhat contr~c~~d. The :ventral , 
l'edicels are much more numerous and crowded and closely set and larg~r than the dorSa.I' 
rapillae which are fewer and more widely scattered. The three specimens are almost of 
·:tt~d Same size. . ., .. 

,Measurements (of the largest specimen) : 
Length of the body: 300 mm. (1 foot). 
Width of the body at the middle: 58 mm. , 

(3) One spec,imen, collec"tedin September, 1943. Locality: Kruaadai 1sland, :Gult 
-of :M~nJ\ar. 

,', The I!Ipecimen is dark brown, wi~h, a :slightly purplish t~~~. ~~.~~~lelJ ".,:. 
~~~ C?mplet~ l·~tr¥~~. 'l'hellu~~QUS ~~~e~y cr<>;w~~. len~r~l ~l~!~ I af~ ,:~~, 
~~ .. 



¥e~lU'e:pJents: Le:tJ,gth of the body; 170 lDlIl. 

Width of the body' a.t the middle: ~2 mill. 
G~ll~ry p<>Uection:, .. ',,' 

(4) On!'l specimen: Locality; Krusadai Island, Gulf of Manaar. 

The • ~p(jcim~n i;; almost completely l>leaclwd ~~nd faded into a. uniform dirty 
eolQ1;Ir. Ilie hr~nched tentacleij, h9wev.er, are well extended and clearly' seen. 
~\lU,lerOAs, closely crowded vCI\tral pedlCels are finely expanded and seen 6S 
<cylindrical, finger~like processes. 

Measurements: Length of the body: 210 mm. 
Width of t.he body at the middle: :t3 1D1D~ 

B91q~hurla lubrlca Selenka. 

FIGURE. 13. 

Holothuria lubrica, Selenka, Beitragc, 1867, p. 329. 

Holothuria lubrica, Lambert, Die Seewalzen, 18~5, Pi 90. 

Wlllt_ 

'lh. 
small, 

Holothuria l'lllbrica, Theel, "Holothuridea" Par, II, Rep, Sci. Res., "H.M.S. 
ChaIJenger" Zoolagy, XIV, 1886, p. 205. 

Holothuria lubrica, Ludwig, Die von G. Chierchia gesammelten Holothutien; Zool. 
Janrb. Bd. 1887, p. 4. 

Holothuria lubrica, Lambert, Die von Dr. Stuhlmann in den Jahren 1888 and 
188;) an der Ostkuste Africas gesammeltell Holothurien 
(MLt. Mus. Hamburg), XIII, 1896, p. 58. 

Holothu1'ia lubrica, Ludwig, Die Holothurion der sammlung Plate (ZooL Jahrb., 
supp. 4, Feune Chilens';; Heft II, 1898, p. 434). . 

Holothu.ria l'lJ,brica, Ludwig, Echinodermell dos Sansibargebietes (Abh. SenckeJ;l
b0rg Ges., XXI, 1899, p. 560. 

Halothu'ria lubt'ica, 

Holoth'lllria lu.brica, 

Holotk1~ria lubrica, 

Sluiter, "Holotourien", Siboga Expeditie, XLIV, 1901, (Livr. I, 
Leiden, 190+), p. 8. 

Koehler and Vr,lloy, "Holothniies rocuielles par l' Investigator· 
daf11'l l'Or:'0an Indien", Culcntta, II, 1908, p. 10, pI. I, . 
fig. 5 a and b. 

G~'iwe!y, "Littoral Fanna of Krusadai Island in the Gulf of 
l\'[anaar", Bull. Madras Government MUFl., 1. No. 1,1927, 
p.163. 

This is a wde!y distributed species and has been recorded from various localities in 
the Indian ann Pacific Oceans and in the West Indies. 

Dr. Gravely (loc. cit., p. 163) has recorded a single specimen of this species from, 
Shingle Island, in the Gulf of Manaar, about 12 em. long, dark brownish in colour. This 
-specimen, together with another, specimen collected from Shingle Island in 1925 
.:Mld two other specimens, one from Krusadai Island and another from FuUi Reef, Kfusa
dai Island, in th!' Gulf of Manaar, collected in September, 1944, are now conts.ined in· 
the Mu~eum collection. 

Thi!'; species mnv be readily distinguished from the remaining species of Holothuria 
.~ ~be Museum collection by its roughened, rod-shaped or spindle-shaped spicules, some-
wh,a£ resembling those of Alcyonaria. . 

Theel (loc. c:t .• p, 205), reports that the colour of this species (when alive) i$ dark 
brown, lighter on the ventral surface. The inner surface of lhe peristome ~l'S hl~ 
-.pots. The anus is fringed with small, elongate papillae. The ventral pedicels are much 



more crowded than the dorsal aIJd~:lin.e,of \gemarcation maybe made outattlW transition 
between the two zop.e~.. A narrow, n~ked space is often to be seen along the odcl 
ambulacrum, separating the ventr~6.1 pedicels into two longitudinal seI'vies •. ' Tpe dorsa. 
processes may be regarded either (as papillae or pedicels. Lilh:dhe veniral Olies they have: 
,fa distinct, tho~gh\sm.aller ,sucking disk, and a well developed terminal plate. There is
considerable variation in the shape of these pedicels. In some specimens, they are mOlle
k>bviously, cylindrical than in the others an.} sometimes in the very same specimen, som~ 
a~e cylindrical while others are ::aore elongately conical with smaller sucking disk. The' 
'dpJ;'salsuckhl.g discs are dark, while 1;:pe larger, ventral ones are pale. Thacalcareous; rods:' 
have a more or less rough surface, are often not very distinctly ~:mrved, and have the 
lends slightly spinuous. In th.~, l~rg~r. specimens, ,Cuverian organs are reported to be 
present. 

The most characteristic features of this species are that the ventral pedicels are 
more numer01l8 than the dorsal" wart-like" pedicels. The deposits (as reported by Theel> 
in his "Challenger" specimens, are spin,?ous, curved rods. 

Koehler and vaney (loc. cit., p. 10) report several specimens of this species ranging 
in length from 95 mm. to 115 mm.; their colour is reported, when alive, to be a reddish 
maroon or reddish, chestnut; with the ventral surface paler or lighter coluurer'l. than th&
dorsal surface. '1'he appendages are said to have brownish extremities and their arrange
ment is similar to that found in H olothur0. parva. 

The integument contains calcareo:1s rods which are very characteristic.· They present 
on their surface a series of minute granulations which are visible only under a magnifica
.tion of about 200 times. Towards ·the sides, the rods are very strongly fringed and they 
are also thicker and proved with an incomplete series of lateral openings. 

The calcareous ring in thia species is said to be identica.l with that of Il orothUrUl. . . .( 
,klbemna. 

Selenka. reports the presence of two or three madreporic canals (stone canals) wbile, 
Ludwig and Semper have indicated only one. Tbe specimens examined by Koehler and' 
~ &ney contained two bundl~s of three to five madreporic tubes placed to the right and tQ. 
the left of the dorsal mesentery. 

As the specimens examined by Koehler and Vaney are reported to have been partly' 
eviacerate, they had not been able he comment on the presence or absence of the Cuvelia~ 
prgans. Ludwig notes a bundle of small tubes of the Cuverian organ, although according
~ Selenka, the Cuverian organs are said to be lacking in this species. 

In tbe specimens examined by Koehler and Vaney, the geirital organs are said ~ 
consist of number of yellowisb, branched tubules 40 to 50 illill. in length. 

Recorded localities.-->'l'his species has been recorded from various widely separa~ecf· , .. 1.·.· 
llcalities in the Indian and Pacific Oceans and in the West Iudie;. ThlO'el (loc. cit., p. 205>.-' 
records it from .the Acapulco, Sanghir and Mazatlan (in his Challenger Report3). Koobler-' 
p.l Vaney (loc. cit., p. 10) have specifically recorded this species from the .t~ndaman,· 
aslands a.hd from the Galle Coa~t in Ceylon. Dr. F .R. Gravely (loo. cit., p. 1(3) bU;· 
recorded it from Shingle Island, near I\rust'dai Island, in the Gulf of Mana:tr, anll later' 
lIpecimens of thi3 species have been collected from the Pulli Reef on Krusadai Island iD~ 
ihe Gulf of Manaar. ' . 

8pecim~ns in the Colledion.-(I) One specimen. Locality: Shingle loland. Thee· 
eolour.oLtll.e specim3nis hn.)Vi~i£h. somewhat darker brown on the dorsal side aIld paler: on the ventral. The pedicels are seen well developed ahd are wart-like and many of them) 
a.re definitely cylindrical with a dark brown sucking disc at their tips. The ventrall 
pedicel!, .• re:'m,uch ni~re crowded than the do~sal oil~s. ~e integument is soft a~d qui .. 
te1:ible(' ~he crowD of tentacles round the mouth IS farlly well extended. 

·';t 
'.I 
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Measurements:. Leng*h of the bod1 ... ~ 61 JDIIIIi. 
Width of the body at the middle: 2~ mm. 

As the specimen has probably eviscerated, the body is flattened and flabby. 

(2) One specimen, collected at Shingle Island, in 1925. !The colour is ra*her darll 
brownish. IThe pedicels are well developed, though contracted, and are much more crowdecl 
;and numerous on the ventral side where they form three more or less well defined longi
tudinal bands. The tent.acles are contracted. ['he specimen has bee'll slit open by a median 
longitudinal incision andth:! contents partly removed so that the integument fonna a 
lla.ttened, lea.thery bag. 

Measurements: IJength of the body: 100 mm. 

'Width of the body at the middle: 38 mm. 

(3) A rather plump, wrinkled, somewhat pale brown specimen from Pulli Reef. 
Krusadai Island, in the Gulf of Manaar, collected in September, 1944. n is 6omewh •• 
-darker brown on the dorsal aide. The pedicels on the ventral side are somewhat longish • 
..cylindrical and closely crowded. 

Measurements: Length of the body: 95 mm. 
\Vidth of the body at the middle: 33 rom. 

(4) A fairly large, well preseIved specimen with the tentacles well expanded, darli 
brown 0"..1 the dorsal side, and pale creamy brown on the ventral side. The line of demar-' 
<cation between the- darker and lighter zones is clearly seen and well defined. The pedicel.
.are well extended. 

Measurem~nt~: Length of th(~ body: 120 mm. 
Width of the body at the middle: 4;0 mm. 

Holothurla mona13arla. (Leason). 

FIGURE 14. 

PSOlU8 monacaria, Less')n, Centurie Zoologique, 1830, p, 225. 

Holothuria monacaria, Semper, Reisen im. ArJhip()l der Phi1ippill~n,2, Th.,1 
Band, 1868, pp. 78 a.nd 247. 

Holothur'ia monacaria, Lambert, Die Seewalzen, 1885, p. 72. 

Holoth'lliria monacaria, 

Holothu.ria monacaria, 

.Holothu.ria monllcaria, 

f . Ralothu.rill mO'l'Ulcaria, 

Theel, "Holothuridea", Pa.rt II, Rep. Sci. Res., "n. M.S. 
Challenger", Zoology, XIV, 1886, pp.172-173and 
217 to 218, pI. viii, figs. 10 a to f. 

Koehler, Echinodermes de la baie Amboine, Rev. Suisso' 
Zoo!., t. III, 1895, p. 281. 

Koehler, Echinodtrmes des iles de 180 Sonde, Mem. Soc • 
ZooI. France, 1895, Pi 381.. " . 4 

L'1mbert, Die von Dr. Stuhlmann indell Jahren 1888.and 
18,9 an der Ostkuste Africa'! gesammelten HoIQ
thmien. IvIitt. ~:fus. Hamburg, XilI, 1896, p., /)4. 

itoZothuria monocaria, Bddford, on thl) Holothurians oollected by M.J. Stanley 
GardineF at Funafuti and Rotuma, Proc. Zool. Soc. 
'London 1898, p. 841. 

. .Holothuria monGcaria, Bedford, "Holothul'ialls" A. Willey's Zoologica], Re8Ultl~ 
pa.rt II, Cambridge, 1899, p; 146. 



Rolot,.uria mcmocaria, Ludwig;,"lIfifli(1Mei-Mei ~;S~Ifi'M·igebiei(8. Abh. Eencken
berg, O6s., 'XXI, lSb9, p.557. 

H olothuriq,. . mo:no~aria, Sluiter, "Holothurie.n·~ Siboga-El;peditie, XUV, 1901,. 
(Livr. I, Leiden, 19(4), p. n. 

HOlotkuria monocaria, . Pearson, Report on the Holothurioidea collected by Pro-
, .": . fessor H~di:nan at . Ceylon, Ceylon Pea,rl Qyste.t·· 

'1/ oiotkuria' monocaria, 

Fisheries Report, Part I, Supplementary Report, V .. 
1903, p. 201. 

Koehler and Vaney "Ho]othUIies re~lUeill()s par 1, Investi
gator dans '1' Ocean Indi\i.n", Calcutta: II, 1908" 
p. n. 

Holothwia monocaria, Gravely, "Littoral Fauna. of Krusadai Island in the Gulf of.' 
Manaar", Bulla Mt.dras Goveulment MUI.eL.m, Natu-· 
ali History, (New ~eries), I, No.1;. 1927, p: 164 . 

. This species is reported by Semper (lac. cit., p. 78) to be a common and widely 
Oistributed species, ranging from ,Zanzibar to Australia and the Sandwich Islands. ThEh 
specimens collected from the Krusadai Island area in the Gulf of Manaar (and l'epHlsented 
in the Museum collection) were found· among stones. Dr. Gravely (loc. cit., p. 164); 
reports four specimens of this. species about 111) cm. long, as having been collected fro~ 
~he Krusadai Island area. in the Gulf of Manaar, three from Shingle Island and one froni: 
~usadai Island. . 

Dr. Gravely (lac. cit., p. 164) records that the specime'D.s are of a dark brownish 
ooloUr, but are of a somewhat mor{~ yellowish tint than those of Hplothuria lubricG. In
the specimens of H oZothuria monacaria f!'Oill Kmsadai Island reported by Dr. Gravely,. 
~he tubereles on t.he dorsal surface are describe(l as being pale yellowish, cont-ra;;,ting strongJy; 
with the ground colour, and ~he rlOdia (tube feet)' on the ventral surface are arranged in.: 
~bree very disti'D.ct rows. In the other specimens these characters are not very clear. 

Theel~ jn his "Challenger" Reports (Zoc. cit., p~ 172) has recorded two specimens o~> 
this species from Fiji Island and one from Temate, Molucca Islands .. 

The body is more or less markedly cylindrical, tapering equa.11y towards each extre-
mity. The length of the largest specimen recorded by Theel is a.bout 100 mm. 'The-· 
~enta.cles. are twenty iQ. number and ,generally retracted within the body in preserved 
spec!Inens. The mouth is surrounded by a crown of small papillae. The anus alsq, 
carries some small, more irregularly disposed papillae. The ventral pedicels seem to b~ 
!mOre numerousthanth~ dorsal papillae. Both kinds of ambulacral appendages seem t(). 
reach a.bout the same si~e, ~hough the :papillae are broader at the base. When fully! • 
I8xtended, they attain 81 length ofl about 4 mm. or. slightly more. In view of the fact thai, 

. .; 

the parpillae in preserved specimens are mostly completely retra~ted, is is n.ot easy tq. 
~stinguish their conical ~orm the c~lindri~al one wl~lCh ch~racterizes the pedl~lB. The-
Imcking discs of the ~apdlae a:e ~llnute III comparIson ~lth tho~e. of the pedicel.s and ~. 
there is also a great dlfference In sIze between the respectIVe terIDlnal plates. Owmg tc;t.. 
the contracted andwrinkledstate of the specimens examined by Thfti, he reports that· '. 
lihe arrangement of the pdicels in three ongitudinal series is not very clear in his speciOi . 

mens The Gorsal papllae are also not said to present any distinct arrangement in longi ... 
hamal lOWS, in hi. specimens, proba.bly for the same reason .. 

Theel describes the colour of the specimens of this species in a.lcohol as follows-:' 'the
'Ventral surface is of a light yellowish grey colour. The dorsal surface is darkish brown, 
tending to be more or less greenish, excepting the papillae and 8i spaGe round their base, 
'which are vellowish white. In wrinkled and contracted specimens, the dorsal s'lrlace gi'Ve8' 
theimpres"sion of being transversely 'streaked with brown and yellowish white. 

The calcareous ring is oTthe llsuat shape, withoufi posterior prolongation'!!. Two 
'Ventral,Folian vesicles are presen'f, A single, dorsal, madreporic canal is pre!!e.'1.t. Th~ 
repOrts that the ge1!ital organs' have been destroyed in the "Challehger"specimenll. 
examined by him. . 
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, .' ,~ ., • .' ! , • . ".. ,.;: • t.· 
Dr. G~avely ~~oo. cit., p. 164) reports ~hat; th.e 'spicule~ ,I);~~ sil:riiI~r}n ,a.J;l, the sp,eCi;.,' , 

mens of this, speCIes from the Pamban area, exaJIllD.ed by l$A., ~he buiiton.s' are descnbei 
~ as being without processes and as having mostly three pairs' 'of pru;fora.tions. 'The tables 
t·, fl.rer~ported, to be small and of the same general form as thQSe of H olothuria atra, but are! 

said 'to, have a larger number of perfora.tions in the disc, without ,vertical teeth on the 
terminal ring of the spire and to bave the eight outwardly directed teeth equally spaced. 

· . Theel (100. cit., p. 172) -referring to the specimens examined, by him in the 
'''Challenger'' collection, reports that the deposits in ~his E!pecies bear the closest resem .. 
blanca to those of Iiolothuria pardaUs Selen~a, but thd.t the tables, a.re devoid of spines on 
the disks, and the buttons are more uniformly crowded beneath the former all over the 

· 'body. The' numerous tables in the specimens examined by him are repOrted to have the 
disc small and smooth, and the spire composed of four rods united by Ii. single transverse 
beam. The spire terminates jn about eight or more teeth. 'rhe tables are said to measure. 
about 0.048 mm. in height and their discs up to 0.056 mm. in diameter., 

The buttons are usually pierced by six holes, anu vary slightly in size, but the larger 
, ones have a length of 0.068 mm. In the pedicels and prilhie the buttons areireported 
to grow often slightly larger, and are sometimes pierced by more than six holes. The 
pedicels bear' near their ends ~egular1y rounded, perforated end plates, or even more 
elongate, rod-like ones which are of a more Or less marked bilateral shape. Besides larger. 
spinous or perforated, irregular rods resembling those in the pedicels, the papillae carry 
'Small, more or less curved, simple or branched, spinous rods. The small, supporting rods 
-of the papillae are described by Theel as ~easuring only 0.05 mm. in length, \\ hile thai 
larger ones noted by him are said to reach 0.2 mm. in length. . 

Pearson (100. cit., p. 2(1) records, ih his Ceylon Pearl Oyster Reports, one 'specimen_ 
'Of this. species from Aripu Reef, and another specimen from the northern. part of the Gull 
·bf Mannar a.t a. depth fo four to forty fathoms. The lengths .of the specimens are cited by 
him as 75 mm. and: 38 mm. respectively .. 

· The colour of the preserved specimens in alcohol is described by Pearson as· brown,~ 
with yellow rings around the papillae. Thepedicels are described as light brown and the. 
tentacles yellow. Referring to his Ceylon specimens of this' species, Pea.rson records tha~ 

- in this species, the .. dorsal surface bears papillae and the ~entral surface. pedicels. Oyer 
the anterior one-third of the length of the body, the papillae .are descnbed ·as bemg 
arranged in five distinct longitudina.l rows. En the posterior two-thirds, tbey are more 
irregular. The pedicels are also ananged iH five more or less irregular rows on the antenior 
third of the ventral surface and they a.re. mpre ~rregularly. scattered over the remaining 
two-thirds of the length of the body. The'deposits in Pearson's Ceylon specimens are 
l;Iaid to agree with tho~e figured by Theel in his "Challenger" Reports. Pearson 
states that. although the Ceylon specimens difier in the arrangement of the pedicels and 
'Papillae from Theel7n description of Hol.othuria monacaria, t}les_e chara~ters appear to 
be only minor local variations and there seems to be no doubt as to thefr"trldelltitiy Wit'" 
this species. ' 

Bedford (100. cit., 1899, p. 146) records three specimens of this species from Lifu • 
. Loyalty Islands, measuring 4 .. 5 crn., 10 cm., and 12 cm., in length. In the smallest 6f 
these spcimens, a few of the discs of the tables are described as bearing , shott 'Spin,es,. 
rrhe only specimen in this batCh, dissected, containedO'ne Polian vesicle' . a.ndone' 
stone canal, free for about one-third of its length;,in the two larger'speciIDens. th'& 
anterior end of the body is much thinner a.nd more iiransparent than the rest of the 
body, but Bedford dougts that this is a specific character and feels that it might be 
due to the method of killing. 

Recorded localities.-Semper (loo. cit., page 78) states that. this is a common -ana. 
widely distributed species, ranging in its distribution trom J2j,anzibar to Australia and 
the Sandwich Isla:nds.Its d~Btribution ranges' generally ov~r.·the Indian Ocean Easti 
Indies, Australia and the Pacific Islands. _Pearson (loo.cit., page: ~l) records ODe 

~pecimen from Aripu Ret:fand oue spec~en from the norther~ ~t qf the Gulf of 
Mannal'. Bedf~rd (loc. ctt., 1899, page 146) has recorded thIS speCIes from Litu, 
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Loyalty Islands and Koehler and Vaney '(lac. cit., page 11) from the Laccadive 
Islancis, Kabusa. Island in the Mergui Archipelago, the Andaman Island and the 
PerSian Gulf'. In the Madras Museunioollection, specimens from Krusadai Islan~ 

. QUa Shingle Island in the Gulf of Mannar, are represented. 

,Specimens in the coUec:t~on.-There are four specimens of this .species in thlj 
reference collection and one specimen exhibited in the Gallery. 

" I. Reference Collection : 

(i) Two speoimens-Locality: Shingle Island, 125.-Both specimens are dark 
brownish, hard and rigid, with a tough, leathery integument which is somewhat 
~arsely wrinkea and folded. rrhe specimens are in a ra.ther wrinkled and contracted 
.... te and both of them have eviscerated, the Cuveri,an organs and respiratory :trees 
having been rejected out of the specimens. The papillae and pediceb~ appear more or 
less similar owing to their contracted state, but the ventral pedicelsare geen to be more 
numerous and closely crowded than the dorsal ones; One of the specimens is longer 
and thinner, while the other is comparativelJ shorter 'and thicker 

Measurements: (a) of the longer specimen: 

Length of the body: 241 mm. 

Width of the body at the middle: 21 mm. 

(b) of the shorter and thicker specimen: 

Length of the body: 144 mm. 

Width of the body at the "middle : 32 rom. 
The voided out contents (present in the container) contains the dirty greyish 

. :white thread-like lubes of the Cuverian organs.-'. 

(ii) One small specimen' (probably a young specimen): Locality: Krusadai 
'Island, 1925. 

The specimen is moderatiely dark brown (but lighter brown than the precedina 
specimens), with rounded, scattered, white spots all over the body. The specimen i~ 
rather hard and rigid a.nd has eviscerated. The pedicels a.nd papillae are short and, 
badly contracted .. The tentacles are also: contracted and are dirty greyish white i~ I 

eol .... 

Measurements: Length of the body: 165 Dim. 

Width of the body at the middle: 21 mm. 

(iii) One specimen, fairly thick, but rather contracted, Pbsteriorly alid inflated 
etNiorly. J:,.ocr.lity: Shingle Isla.nd, September, 1948. 

The specimen is pale whiti&h brown, unlike the preceding specimens and there 
is no trace of distinct white spots. The specimen is intact, and has not eviscerated. The 
papillae are small cremy yellowish white, contracted and densely crowded on the ven

, tral side, spa.rse and sca.ttered, on the dorsal side which is transversely wrinkled owinao 
~ Die contraction of the specimen. The crown of tentacles is dark brownish . they ar: 
badly contracled. ' 

Measurements: Length of the body: 146 mm.. 
-

Width of the body aiithe middle: 41 mm. 

n. Gallery CollectionT : 

(iv) One specimen: Locality: Krusadai Island, in the Gulf of Mannar 
~i{ speCimen i~ faded dii6y greyish white and has the tentacles well expanded. Th~ 
pedlCels and pa.pIllae are well extended, and are more numerous and closely crowded 
than on Jhe dosal side. 
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Measurements: IJength of the body: 174 mm. 
I 

Width of the body at the middle: 35 mm. 

Holothuria pardalis Belenka. 

. Figure 15. 

Holothuria pardalis, Selenka, Beitrage zur Anatomicu. Systematik der Holothurien, 
1867, p. 336. 

Holothuria paraalis, Koehler, Eohinodermes de 180 ~aie d' Amboine Rev. SuilJl6 
Zoo1., t. III, 1895,p. 283. 

Holothuria pardalis, Koehler, Echinodermes desiles de 180 Sonde (Mem. Soc. Zoo!. 
France, ,1895, p. 384). 

HolotTturia paraalis, Whittelegge, The Echinodermata Funafuti, (Mem. Austral. 
MWI6UID. UI, 1896, p. 161). 

BolotltrJrUJ parda]i8, Lampert, Die von Dr. Stuhlmann inu. Jahren, 1888 dan 
. 1889, an t.E;J Ostkuste Afrikas geaammelten Holo

thurien, Mitt. Mus. Hamburg, XIII, 1896, p. 52. 

Holothuria pardalis Bedford, Report on the Holothurians oolleoted by M.J. Stanley, 
Gardiner at Funafuti and Rotuma (Proo. Zool. Sao. 
London, 1898, p. 839). 

Holothuria pardalis, Ludwig, Eohinodermen des Sansibargebiet08 (Abh. Benok. Gea., 
XXI, 1899, p. 559.). 

Holothuria pardalis, Bedford, "Holothurians", A. Willey's Zoological Results, Part 
II, 1899, p. 145. 

Holothuria pardalis, Sluiter, Die Holothurian der Siboga Expeditie, 1901, p. 12 .. 

Holothuria pardalis, Voelttkov, Dievon'Aldabra bis jetzt bekennte Flora and Fauna 
(Abh. Benck. Ges., XXIV, 1902, p. 565). 

Holothuria pardalis, Perrier, R., Holot.huries antarctioosqu du MlUIeum d' Historire 
Naturelle de Paris, Ann.Bei. Nat., (9), I, 1904, p. 15. 

Holothuria pardalis, Vaney, Holothuries recueilles par M. Ch. Gravier sur 180 Cote 
francaise des Somalis, Bull. Mus. Paris, 1905, p. 189. 

Holothuria pardalis, Theel, "Holothuridea " II, Rep. Sci. Res. "H.M.S. Challen
ger", Zool., XIV, 1886, pp. 224-2~5. 

HoTothuria pardalis, Koehler and Vaney, "Holothuries f€cuielles par l' Investi
gator dans l'Ocean Indien", Calcutta, II, 1908, p. 13. 

Holothuria pardalis, Gravely, "Littoral Fauna of Kru sadai Island, in the Gulf of 
Manaar", Bull. Madras Government Mesuem, Natural 
History, 1, No.1, 1927, p. 164. 

'This is a widely distributed species in the Indo-Pacifjc Region. Specimen~ <- o~ 
this species usually live in cavities in dead coral. This is the smarllest and most sender 
·.of the pecies of. Holothuria found in the Krusadai Island area. although it attains 
.& length of nearly 15 ems. It is of a pale brown colour, with somewhat indistinct 
white spots. 

The specimens of this species collected by Bedford (loc. cit., p. 145) from New 
Caledonia have been referred to by him as belonging to the variety insignis Ludw~ 
of the species H olothuria pardlcJis. The specimens are reported to be light grey in 
colc.nr with violet brown spots. 

257-1-7A 
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Theel (loc. cit., pp. 224-225);' referhng to the, Challenger 'specimens of t~ 
. UO mm. and the colour in alcohol of this specimen is reported to be dirty brown. \ 

Koehler and Vaney (loc. cit., p. 13) report that the specimens examined by them 
from Andamans, Mergui and other localitieS ahow some variations in coouration anll 
the' pedicels are sometimes regularly a'rranged. '. 

Dr: Gravely (wc. cit., p. 164) describes the deposits, as examined by him in the 
specimens from the Gulf of Mannar as follows: the buttons are somewhat irregular 
lODle smOQih, some knobbed and some incomplete. The tables are also irregular 
with the terminal ring of the spir!!oftel;l incomplete, ,with teeth. varying in :p.umberl 
accordingly: or the spire may be still further reduaedor absent, leaving only the di~ 
with its four perforations and spinous margin; occassionally the spines on the margin of 
these simple discs are also obsolte. " 

':fheel (l9c. cit ... pp. 224-225) has re~orde!1 spe~iinens of this species as long, all' 
species reported by him, :records':that' some specimens are light greYish' brown it 
<o3010ur, wlt,h a row of about ten\lark !spo1lS' a;long each dorsal" ambulacrum. Th, 
dorsal ambula.cral appendages, are said ,to have a' sligbJily conical form.' SafP-etiIlles the 
circles, of irreg$r lluttons give the surfac~ of tpe skin' a granulated aspect. Tht 

, . 

.. 

small, scattered, dQl1Sa) appendabtas reaemble , papi1la~. ' , 

The deposits, are observed in the Challenger specimens of this species are described 
by Theel as follow~:~~ ': "'j , 

~he tables have often thei;'spin:~bsl'!discs sma:ti and annular and the spire slightlY 
reduced .. ,- The· buttons'f' collec~d in' groups or circl~ 'are often very, a!'lyIilmetrica~ 
generally pierced with six or more 'holes.' Sbmetimes only one side of tbem is deve-
loped, and they u~ually bear s,ome in~jshnct elev~~i~ns." The dorsal, appl"lndages are . 1 
t'upported by slightly curved, almost.-&~ooth" rods;' 'with the ends sligb'tly enl!lirged 
and, perf9rated, and the termiJ:lal plates are small.' The ventral pedicels have a large. 
lierminal end plate and ;bilaitierally symmetrical~ perforated, Tod-like plates. ' 

Recorded l~calities.~This is a wIdely dislli"buted species and' has 'been recorded 
from Mergui, Ai-akan, Andaman Islands, 'Cheduba Islands, besides the Gulf of Mannar., 
Its distribution ranges from Zanl'ibar to New, Caledonia and the Sandwich Islands. 
Xheen (loa cit., pp. 224-225) records this species from Sandwich Islands, Zanzibar 
(~l~nka), N aviga.tor, Isa.nds and Port Mackay (Semper) ; Mozambique (Semper); 
R'edSea. (Semper" Lud\Vig), Nang kauri (Ludwig); Glorioso Islands (Bell). In the 
Gllif of Mannar, this species has been collected from Krusadai Island, Pulli Reef and 
Shin.{{le lslap-d, and many specimens from these l~calities are represented in the 
Museum collection. 

'Specimens in the collection.-Sevt.'ral wet-preserved spooimens frQm Shingle Island 4, ' 

and Krusadai Island in the Gulf of Mannar are represented in the ,Museum collection, on~ 
iJ,l ,the Gallery exhibited ~onection and the rest in the reference collection. 

t Reference Collection: 

(1) Five fairly large specimens and two rather small ,ones. Locality: Shingle. 
Island, Gulf of Man:par,collected i~ 1924. 

Tl:e sr;ecimens are all of a pale dirty greyish brown colour, with scattered, indis
tinct white spots and blotches. The papillae are in the form of pale, translucent~ 
white, cylindrical, short processes. Ip. addition to these, there are nUIPerous, closely 
crowded, wart-like pedicels all over the surface. The specimens are fairly well pre
served and in some of them the tentacles are fairly well expanded, 

\, 

Measurements (of lhe longest specimen among the five large spectmens) : 
Length of the body: 138 mm. 
Width of the body at the middle: 16 mm. 

.. 



The other four specimens in this lot ar~ neady of the same size, or only very 
slightly smaller. 

Measurements (of the larger of the two small specimens) : 
Length of the body: i88 mm. 
Width of the body at the middle: 14 mm. 

(2) Eight rather poorly preserved, small and "hl'unken specimens. Locality: 
Shingle Island, Gulf of Manaar, collected in 1925. -

The spe~imens in this lot are all badly distorted, rigid and pale earthy brown 
in colour. The tentacles are contracted, but the papillae are well seen at least in 
the larger specimens. 

Measurements (of the largest specimen) : 
L~ngth of the body: 113 mm. 
Width of the body at the middle: 18 mm. 

MeasuremeIlt& (of the ~aller, but thicker and more robust specimen) : 
Length of the body: 81 mm. 
Width of the body at the middle : 18 mm. 

l'he other specimens in this lot are all thinner and shorter. 

(3) Three specimens: Locality: Krusadai Island,. Gulf o~ ,Manaar, colle~trd 
m 1924. 

These specimens are pale, dirty, whitish greY-brown, and are.' well preserved~ 
with the tentacles and papillae well expanded. 

Measurements (of tlie iargest specimen) : 

.' . L,ellgth of the body:, 88 ~m. i ' . 
Width of the body at the middel: 14 i11m. 

, \ 

(4) Besides the, abov~ speciJnens, tlIere are .also numerous. other moderate ta 
small-sized specimens of H6lothuriapardalisfrom Krusadai Island in the Gulf of Mariaar, 
collected in September, 1944, con~~ineq,in the. Reference: Collection. , The£e are all 
pale creamy brown or brownish 'white j~ colQur ,:and. th£\ tentacles ,and papillae are 
well expanded anCl clearly seen in some of these specimens. Most of the specimena 
are strongly transver~ely wrinkled. 

Measurements (of an average specimen in .this lot) : 
Length of the body: 100 mm. 
Width of the body at the middle: 18 mm. 

, 

II. Gallery Collection; 

(5) One specimen. Locality: Shingle Island, Gulf of Manaar. This is the 
largest and most well preserved specimen of this species in the Museum collection, and 
the t'entacles and papillae are well expanded. 

Measurements: Lngth of the body: 155 mm. 

Width of the body at the middle: 21 mm. 

Holothuria scabra Jager 

FIGURE. 16. 

Holotkuria scabra:, Jager, De Holothuriis, 1833, p. 23. 

Holotkuria scabra, Lampert, Die Seewalzen, 1885, p. 69. 



Holothuria scabra. Theel, "Holothuridea'" II, Rep. Sci. Res. "H.MS. Challenger". 
Zoology, XIV1 1886, p. 234. 

Holothuria scabra, Sluiter, Die Holothurien der Siboga Expeditie, 1901, p. 11. 

Holothuira scabra, Sluiter, Holothurien, in: Semon, Zool. Forschung-Breisen in 
Au;;tralien, 1894, p. 103. 

Holothuria scabra, Sluiter, Die Holothurien Sammlung des Musuems zu Amsterdam 
(Bijdr. Dierk, XVII, 1894, p. 78. 

/ 

Holcthuriagallensis, Pearson, in Herdman's Pearl Oyster Rpts., 1903, pp. 
203-204, pl. iii figs. 46 to 50. 

Holothuria gallwnsis, Konningsoorger, Tripang, en Tripangvisscherij in Neder
landsch-Indic (Mod. l)iantcntuin, Java, LXXI, 1904, 
p.52. 

Holothu:ia, galle sis, Koehler and Vaney, "Holothuries rccui ellespar l' Investi- . 
gator dans I'Ocean Indien", Calcutta. II, I908,p. 16. 

Holothitria galleT/sis, Gravely, "Littoral Fauna of KrUf;adai Isl.md, in the Gulf ot 
, Manaar". Bull. Madras Government MUbuem. Natural 

History, I, No.1, 1927, p. 165. 

Holothuria gallen8is, described as a new species in Pearson (loc. cit.), is a synonym 
for Holothuria scabra .. 

. Although this species does not ordinarily attain the length of H olothuria 'atra., 
yet it is much bulkier, and large specimens of this species collected from th& 
P"mhanarea IIore about a foot in length and neariyfour inches in diameter. The 
colour is rather variable. The dorsal surface varies from grey to almost black, and 
traversp.d by transverse yellowish streaks, but these are not 80 extenRive in any of 
the specimens represented in the Museum collection as in the one figured by Pearsoll! 
"loc. cit., pI. iii, fig. 46). Iilthe smallest specimens (abou.t 5 eentimeteres long), 
the yellow streaks are scarcely visible, and in a slightly larger specimen from Kutikal 
(in the Gulf of Manaar), reported by Dr. Gravely (loc. cit., p. 165), they are entirely 

, abent and the ventral surface is much speckled with dark grey. 

Pearson "(Zoc. cot., p. 2(8) records three specimens of this species from the lagooa 
inside the Reef, Galle Coast, Ceylon (Lengths: 230mm., 150 mm., and 70 mm.). 

There are twenty tentacles, and in the specimens from Ceylon 
Pearson, only the 20 tentacular ampullae are reported to have been 
_ntacles .themselves having been lost. 

examined by 
present, the 

\. 

The body is divided into a distinct dorsal and ventral surface. The dorsal surface ~ ... 
is black or dark grey and is crossed by numerous conspicuous transverse yellow streaks:" •.. .. 
The pattern, however, varies somewhat in different specimens, the yellow streaks ~ 
:the smallest ones not being very evident. On the ventral surf~ce, th", colour is light 
yellow, muttled all over with small grey paliches. . 

The a.mbulacral appendages consist of papillae both ~on 'M1e dorsal. and ventral 
surfaces. On the dorsal surface there are small papillae, which are very thickly 
.e.ftereCJ ana inconspicuous. The appendages on the ventral surface are much more 
numerol1s; and are easily distinguished because each one is generally situated in the 
centre ofa dark grey patch. These appendages which are mostly retracted in pre
lerved lpeCimens, are evidently true pedicels. They have only a small terminal plat., 
and tbey are strengthened by spicules similar to those found in the general integu
ment, 

The montl1 is ventral, and is surrounded by a, small crown of papillae. There are nd 
anal teeth. : .,!" 
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The deposits closely agree with 1;hose described by Pearson fori Ceylon spcimens. 
The aeposits consist of two kinds: (1) closely packed tables having, in the older 
specimens, a large, central hole and about eight smaller peripheral holes. This i. 
surmounted by a spire having four upright bars. The spire terminates in a round 
toi'. having numerous spines; and (2) knobbed buttons, having generally three pairs 
of hoes. These buttons have normally two knobs, and three. pairs of perforations, but 
in the smaller specimens, many of them are longer, with more numerous knobs and 
perforations, the knobs being less regularly dispoed. 

'I'he tables are la.rge, with two rows of teeth on the termin&l ring of the spire. 
Pearson (loc. cit., p. 203) reports that the tables in the smallest specimens are much 
beUer developed than in the older ones, but this difference is not very evident iu the 
Pamban 'Specimens. 

The buttons in the youngest specimens have aoout five pairs of holes, whils' 
thcpe in the older specimens invariably have only three. 

The calcareous ring is simple, like thlilf1 of any tropical member of 1;he family. 
Holothuriidae (= .A!spidochirot'ae). There are two long Polian vesicles. No stone' 
c:mals are seen. 

Holothuria scabra seems to prefer the same type of habitat as that of Holothuria 
atra, and they are often found 'together although as a rule~ Holothuria scabra is 
much less abundant in the Pamban area, around Krusadai Island. 

H olothuria scabra is sufficiently common especially around the Ceylon Coast to be 
c! commercial importance for being used for the preparation of" Trepang " . On 
account of its mottled appearances, it has often beeDl confused with Holothuria marmoratd; 
Irom which, however, it differs in many respects. The yellow transverse stripes on 
tbe dorsal surface and the mottling on the ventral surface are very characteristic' of 
Holothuri" scabm. . 

Recorded localities.-This speciei has ben recorded from ~Teflal sia'ions in the 
Indo-Pacific Region covered by the Siboga. Expedition, from the lagoon inside the 
.Reef on the Galle Coast. Ceylon (Pearson), from 'the Andaman Isands and the Mergui 
Archipelago (Koehler and Vaney) and from around Krusadai Island in the Gulf of 
Manaar(Gr9.vely). 

Specmt~ns in the collection: 

I. Reference Collection: 

(l) Two specimens: Locality: Krusadai Island III the Gulf of Manaar, 
,192./j. 

Both the specimens are faded almost uniformly dirty greyish white. The 
surface is covered by numerous wart-like papillae which are more numerous and 
closely crowded on the ventral surface. The surface (especiarlly the dorsal surface is. 
Ilrongly transversely wrinkled. The integument is thick and leathery and the 'lientaclei 
are contracted in both the specimens. The body is somewhat flattened. 

Measureml!nts : (i) of the larger specimen: 

Length of the body: 172 Dim. 

Width of 'he body ,.~ the middle: tiS mm. 

(ii) of the smaller specimen: 

Length of the body: U~ mm. 

Wjdth of the body at the middle: 71 mm. 



• 

56 

.. , (2) One small specimen: Locality: Krusadai IsI~ri:d,in ·th~,jGulf'of Manaa.r, 
SI':.hml:ier, 1944. 

, The specimen is. bleached almost completely and luniformiy· greyish white Q~ 
the dorsal surface and creamy white on the ventral surfuce;'£hepapillae' are war17 
like processes strongly developed and more nUmerous and crowded on~be paler ventral. 
surrace. '1'he tentacles are cnnttacted anti the integument is tough and leathery. The 
body is only slightly wrinkled transversely, about the middle. 

Measurements: IJength of the body: 122 mm. 
'Width of the body at the middle: 

II. G ullery Collection: 

.. 
43 mm. 

(3) One very large and ·bulky specimen is mounted and exhibited in the 
Gallery. Locality: Gulf of Manaar. This is by far the largest and bulkiest specimen 
in the colle~tion. The dorsal surface is dull smoky grey and shows traces of the 
tra.nsverse yellowish white bands distinctly, The ventral surface is whitish, with the 
elowded, ,wart-likp papillae.' 

,Measurem'3ats: Length of the body: 222 mm . 
• Width of the body at the middle: 163 mm . 

TLe circumference of the body of this specimen in the middle is 285 mm.r 
Or nearly a foot. The, transNerse yellowish white streaks are rather interrupted. 

Holothuria vag(Lbunda, 

Holothoria vagabun~a Selenka.· 
FIQU1t.E l7. 

\ 

Selenka, Bietrage zur Anatomic und Systematik der Holo
thurien, 1867, pI. 334, p. xix, figs. 75 and 76 .. 

Holothuria 'vagabunaa". Bell, Report on t.he Zoological CollectioI:s of the Voyage of 
"H. M. S. Alert," 1884, p. 509. ' 

~ 

fIolothuria vagabunda, Koehler, Echinodermes de 'labaie d' Amboina (Rev. Sllisse 
Zool., t. III. 1895, p. 284. 

• 'J t 

H(llothuria vagabunaa, Koehlpr, Ech'nodermp<1 d0S Iles de 180 Sonde (Mem. Soc. 
ZooJ. France, 1895,p. 383.) 

Holothuria vagabunda,~ Whittlegge, The Echinodermata of Funafuti (Mem. Austral. 
Mus., III, 1896, p. 161). 

HolothuTia vagabunda, Ludwig, Echinoderm0n'des '~8nsibargebiet~s (Abh. Senc
ken berg Gos., XXI, 1899, p.558). 

Holothuria vagabunda, B<)dford, "Holothuriens", A. Willey'Zoological ResuItR, 
Part II, 1899, p. 145, pI. xviii. 

H olothuria vagabunda, BedfCird, Report; on .tnp, Holotlturj~ns .collec,.~e~l by 
Stanley Gardiner at Funafuti and tiotuina 
Zool. Soc, London, 1898, p. 842. ' , 

M.' J.. 
I>roo. 

Holothuria vagabunda, Sluiter, Die Holothurien der Siboga-Expeditie,. 1901, p. 12. 

Holo,thuria vagabunda, Se~per, "Holothurit1n" ,Reisen im Archipel der Philippinen 
(2), I, (Weis- baden, 1868), p. 81. ' . 

.Holothuria vagabunda, Pearson, ,Report. on the Holothuroideaeollected by Prof. 
He.idman Pot Ceylon, in 1902, Report on the Ceylon 
Pearl, Oyster ." FiRheri~s, Part I, Supplement.ary 
Report, V, 19()3;p. 201; 

. '. 
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",' '{' H~ritI tVl,e..aa, ~()1IniD.~gel!. T~ .. !'Ii~iiliJoAaij- iil ~land

',,; "soh--lildie(Medv'Plaiatatiuill. J ...... ~. :·1106, 
'p. '0. pl. viii).' , ,;; 

Holothuria vagaburula, Theel, "Holothmidea", Part II, Rep. Sci. Res., H.M..S. 
"Challenger", ZooL XIV, 1886, pp. 180,218. 

Holothuria vagabunda, Koehler and Vaney, "Holothuries recueilles par r'InV€'8t~
gator dans l' Ocean Indien", ,Calcutt",. II. 
1908~ p. 17. 

This is a. widely distributed species and is represented in the Museum colleeti~ 
by (ht e.pecimen from Tuticorin and one from Kutika.l, l\ameswaram, in t.he GuJf of 
Manaar, bui; has not been previously recorded by Dr. Gravely in his" Littoral Faun .. 
of lirus.ldai Island, iri the Gulf of M;anaar ", Bulletin of the Ma.dra.s Government 
Museum, I, No. 1, 1927. 

- . 
,'; This species aitains a fairly large size. Pearson (loc. cit., p. 201), reports QIle· specimen 
{)f this species from the lagoon inside the .Reef, Galle, Ceylon. Itt. lellgth is' rflC.'C)~c!e~· 
... 180 mm. The, cooura.tion of this speciesv&riea from. greyish _te to maroon, mora 
or less dark. The pedieels ha.ve a mOre reddish colour than the general .ground oolmu. 
in ~he specimens of large size f~om the Persian Gulf, examined by Koehlr and Vane" 
lite dorsal surf~ is freckled or speckled with d~k Nnds. elon~d lopgitadiD&Uy. 

" Koehle,r and VaneY,further report (Zoe. cit., p. 17) that t~e ~imeJW e~a.mine, 
by them from the AnQtw.lan,s. Laccadives. ~tc .• ~~il;\ length. b~tw~n 40 an«Jl4.Q JllID .• 
and th~i:r coloura.ti?n)a repor:ed to vary fropl, gr~~,is~ wbi~ t9 IP,~~, ~9~e Qi, 
lE¥ls dllt:k. The ~dlCQ1S ar~ wd to have a more ~~~l$b, eo19m' tl1'an tbe gell~~t ground 
~~' . 

The ambul&oral appendages conllist of pedieels. The6J (loC. _., pp. 180, ,~8) 
is uncert'am as to the exact nature of the ambnl~ appendt.gres • Oa ,:Jb&' .... 
aurfat:e., He st"t~s tha,t th~y ro.~y be considered either as pedlCelQ or ptJ.piU~. Some, 
ol them haves mor~ or less obviously conical lorin'ant} reaeinble papiItae," while 
o*heJ"s are Inore cylindrical; a closer exajninatJian re1-eeJs t l1at the former are devoid 
ot atl'Ue sucking disc, ~ave the tt8rminal plQote verf mdimentary and ~:he, wa}lf 
~rengthellea by numerous spinous trnnswrse rooB, while the l!lotter 1Ia'-e a. slOan. 
thou~h ilif:tinct; BUcking disk. a much larger temHnalplate and comparativ~ly r~ 
IJUpporting rods; tbese rods a.re only coneentra.ted around the 'terminal plate. and are
not distribulted o~er ~ a greater area as is the casein' the 'papilla.e, and, like thOse 
in the ,ventral pedicels th~:y generally reseniJ>le ,t;llon~~ted l?la.tes, ~th two mQre or 
lesa incomplete rows of peJ'fora.tions Or bilaterally 8ym.In~tp~l,fenestrated, mere or. 
less c:Jonglited plates. . 

Theel further reports that in all the 81lCClmM& exaIPined })y hilil in the GhaJ]eng~J"" 
~lIecttons frtlm the .. "rions localities (~ee under "Recorded loealit!es"} tl)e amhdacIII 

, appendages appeal' to he of nearly ~qll8rl size on the dorsal6Dd T8ntrnJ 8Urfaces:h~t t1u; 
Tentral ones are cylbdnclll, and· the, dorsal more papilliform. T~e "Butrat (:Jl~ Jlnt , 
re~Ol·ted to have a .weU,devE'loped termhal nlatc a'llcl bila.teraIly SV'Yl'lle4;:ri:lll l'f!rlln'tlt@d. 
supporting platea; the dorilal areRllid to hl.\'e Q rudimentary terInma.l plate !lltd lllunerou. 
simple spinous or slightly hranched Or even y:oeriorated:mds. Beaidsil" the veniT",l aplen,. 
dages are always more nUmerous than the dorsal. In the forms exa.mined by Theel the
(Jorse.l appendages are deserlbed a.s forming a. transitiOn. betweeri pedicels and {rue T;spillae. 
l;hc~ making it rather difficult to draw a dii.tinction fb8tW~ 1Jhem. The colour. of i.h& 
Challell~er spacirnens is rf'pori;ed tQ._""IU"Y fH)Jn 4ar~ bn~'\l?D :tq l.i.~t re1ldhh bl'Qv?J). 'I'}J6 
CQ,v~m.n orga.nI:lAo:r~ stro:ngJy devel()ped in iI~~s~p,~P.~IJ~n~ re~Cftea ,to be of~viQle. OfT 
i"etldlsh colour. ' 

Thed~r8a.I arr:bulacra.l a.p1?eilda.ges~reoftlVo kin~~, namely; pedicels &lld papil1~.: 
.The ventral a;pp~nif~geB,' at:e sn~htli'lhore nu~ iban ,~he, dotsld' ones. Tki. 
'ambnfacral appendages ',. appear to' be of nearly equal size 'btl the tiorBal and ventral 
Aurl8,(1{;E, but the ventral ones are cylindrical, a.nd the dorsal more papillft'Jrin.. ~ ',: 
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~), >'J~e are .• h9u~eigh~It ~taoUt$';' • ,single macireponc ~lIonal isl'e~rted, '~ The
~\;~cle8 J'ol'esaid tol'lloQge from'une to three-in number. The Cuverian organa 
Fe- reported .to be strongly developed in· this species arid are of a violet or reddish 
browll colour'-

The deposits consist of tables and buttons. The tables are usually not witb 
I"ery large disks, and with the spire terminating in eight to ten teeth placed around 
~e nearly circalar aperture in its top. Scattered among thes6 C!ommon tables othe~ 
are found wlth their spires much more tapering towards the apex which becomes 
very narrow and comparatively insignificant. The disks of the tables are often uneven 
in the margins 'and even spinose, but there are many disks to be found which have the 
margins rounded, smooth ani! sligbtl,\. undulating. The buttons are of the usual t;hape, 
generally with six holes, but it is not unusual to find them with eight apertures, 
especially in' the papillae, The dorsal pedicels alone have supporting rods which are 
spinous ~nd tapered towards the ends. The disks and tables are sometimes not very 
well developed, sometimes round or angular, with a -large central hole, and several 
pel'iphers.l' ones, and their margin is often uneven . 

. Bedford (in Willey's Zoological Results, loco cit., 1899. p. 145) records two small 
8pecimellS of this species from Lifu, Loyalty Islands measuring 41 mm. and 22 mm. 
in length, respectively. Bedford reports that the deposits' in these specimens agree 
with the typical p&ttern described by Tlu~el fot this species in his Qhallenger Reporv&. 
The disks of the tables are repor~d to vary from 0.1 mm. to 0.4 mm. in diameter, 
amI 't)o.e spire is also said to vary "in length considerably. The,tables with small. disks 
~reprovided, as a rule, with a. short, thick, spire, while in tbe lUrg'er tablets', the spire ie 
harrower and longer and rarely m()l'C than one transverse bar can he seen, 'rhe ccrowDi 
itl observed to nearly always carry eight tifeth and some of the sma]!' (!isks nre said to ·b6 
tIDeven or even spinous in ~he margin. The buttons are reported to be sometimes some~ 
!What irregular .. The Cuveria.n organs ,are described as large andwhi~ish in the spirit-. 
p-eserv~ sPecimens repOl'~ed by Bedford .. ' 

Bedford also refers to tw,o, rupre specimens from Lifu, Loyalty ,Islands,·10.5 cm. 
antl5.1 cm. in length, which4e thinks are also probably referable to this species. 
;But, slight variations in the deposits were observed in these specimens. The deposits 
in these specimens differed from, th()~ in the typical forms in that the tables did poi; 
varv much in size, the disk was. smooth, uneven. or spinous and the crown bore 10-12 
teeth which were generally irregular.' One of these specimet:;\s was reported to contam 
on~ yery l~g€; Polian vesicle, one .free Stone canal and Cuverian organs.' 

Recorded lncatities.-This is· a. widely distributed ~pecies ~anu has be(\n }'ecnroltd 
from distantly separated localities by various authors. Pearson .(loc. cit., p. 201) has 
cited the geographical distribution of this species as ranging over East Africa, Indian 
-Ocean, East Indies, Hong Kong and the Pa'cific Islands. KQehler and Vaney (loco cit." 
p. 17) have> recorded specimens of th.is ~pecies from the Andaman Islands, Persian.; 
G'.llf, Gra.nde Coco Island and the Laccadive Islands. Bedford (loc: cit., p. 145) records .t fom Lifu, Loyalty Islands and Theel, 'in his Challenger Reports (loc. cit. pp. 180,218>
records it from Tongatabu (Friendly Islands), Samboangen (Philippine Islandi3) and 
'Fijl Isla.nds. Pearson (loc. cit., p. 201) rep?rts one ~pecimen of this species from 
the la.gocn inside the Reef, GaHe, Ceylon; Its length IS recorded as 180 mm. 

Theel (10':, cit., p. 219) cites the f(.!:.)ving localities as repr~'~e:ltil1g the range or. 
distribution of Ilolothuf'ia f1agabunda:-

Sa.ndwich Islands a.nd Society Islands '(Selenka); Philippine Islands, Mac 
Keen's Islands,' Sunda Islands, Mozambique and Aden (Semper); Zanzibar (Selenka) ; 
Jan!. (Saleaka, Ludwig); Navigator Islands (Semper, Luqwig); Nicobar Islands and 
Hong Kong (Ludwig); Dorros nand (Bell); Ualen, (Brand~); Bowen (Ludwig). 
!Moreover Theel reports t~a.t lhe Godeffrov Museum has speClmens of this speciest 
front the' following localities: ,Tahiti, Massua, Eooa, Fiji Islands, Rockhampton and 
New 'Bri~ain:" , 

- '-:-- ,.,,~~- -", ,> 
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'Semper (100. cit., p. 81) adds the following, ~ tb~list· ofcolleetiori !lites rooorilec1 
'for this species.·Samao, Islands (Graffe), Mao 1{een"s Islands, Philippines, Sund& 
Islands and Mozambique (Berlin Museum). , ' : / 

Specimens in'the collection.-Two specImens are represented in' ,the Museum's ' 
referellce ct)llection. Both are short" thick and "robustly built,. with a ,thick, ,tough 
integument. 1', 

(i) One specimen. Locality: Kutikal, Rameswaram. The specimen is dull 
greyif;h brown ana strongly transversely wrinkled and furrowed. 

Measurements: 
Length of the body: 81 mm. 
Width of the body in the middle: 34 mm. 

(ii) One specimen. Locality: Tuticorin. Th~ specimen is dull a.shy grey and 
deeply furrowed transversely, but not so closely as in the preceding specimen. The 
specimen has been cut right through, longitudinally, perhaps fOf a study of the internal 
organs. 

Measurements: 
Length of the body: 120 mm. 
Width of the body at the middle: 38 mm. 

Holothurla marmorata (Jage,r). 

FIGURE 18. 

Bohadschia marmorata" Jager, de Holothuriis, 1883, p. 18. 

Holothuria marmorata, Lampert, Die Seewalzen, 1885, p. 86. 

Holothuria marmorata, Semper, "Holothurien" Reisen im Archipel der Philippinen 
(2) I, (Weis-baden), 1868. 

Holothuria brandtii, Selenka, Beitrage, zur Anatomie und Systematik der 
Holothurien, 1867 and 1868. 

Holothuria marmorata, Sluiter, Die Holothurien der Siboga- Expeditie, 1901, p. 12. 

Holothuria marmorata, Theel, "Holothuridea", Part II, Rep. Sci. Res., "H.M.S. 
Challenger", Zoology, XIV, 1868, pp. J80, 218. 

Holothuria marmorata, Pearson, Report on the Holothuroidea, collected by Prof. 
Herdman at Ceylon, in 1962, Report on the Ceylon 
pearl Oyster Fisheri£'s Pt~ I, Supplementary Report, 
V, 1903, p. 201. 

This spe.cies is represented in the Museum .Collection by a. single specim:en collecte~ 
from Rameswaram, and has not been previously recorded in the earlier Bulletins of 
this Museum dealing with the littoral Holothurians of'Krusadai Islands and Pamban 
areas or with the Madras Beach fauna. 

This species seems to be a fairly widely distributed one inihe Indo Pacific Region 
and its distrihution seems to range from the Philippine and' Fiji Islands in the East _ 
Mauritius and Caroline Islands in the West. . 

Theel bases his descriptIOn of this species on a specimen from Mauritius in' the 
•• Challenger ., collections. The colour in the living condition is described as auhorn 
4n tIle dul'Elal surface with some large spots or bands of yellowish white colour and 
'Vellowi!:;b white on the ventral surface. Pearson (loe. cit. ,) . referring to a. specimen 
oollected from the lagoon inside the Reef on the Galle Coast in Ceylon aescribes i~ 
colour in spirit as being dark Ibrown with a; violet -'tinge' on the ventral' surface, and 
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~"'al,_f6fXl~.; ~"'~~aU, trt tllt P'*1ie~JOt .~d. ,The, ~,,~ the 
,~..,t6u.r~)~t!ai~~~~,.f_,b~'~ ;~~'s~ iai:~,.to,. 
4nom of 'he atnped all:d spotted. appearance ~w~~!ais~·'Q'f ~ )(>~!' } 

{lQ, ~ oipooi_iJiIii ~ frea ... Jazwe,' daritel- viblet £pot nw.y be found hert 
fII:Kl.tb,-. ~sp~cj .• lItJ ~ tk6 si4e6 of the body, within a light yellowish space. The 
atnbulacrai a.ppenda.ges ha.ve the form of cylindrical pedicels, scattereu all over ~ 
,body the skin being considerably da.rker at the base of each pedicel. The pedicels, 
itrowe\'el', :am, ~u..,on .H~ l8urfabe. Thes-e pedicels are wpported by a well 
de'''eloped termm.a.J pl&*e ami numerous ~&1l'6v~tre nds. Sct\ttrered among the dOlUl 
pedicelIJ, o!her. ambulacra.l ai>penda.ges are often found which a.re slightly larger than 
the dorsal pedicels themselves and are of ,a. more conical form a.mi tn&ybe ~garded ae 
pa.pillae. These papillae are SUllpol ted by a goodnumbel' of rods, lmt their tenninaJ 
pla.~ are very much reduced . ...t\ccording to Selenka, the, ambulacral appendages are 
devoid of ,supporting rods. 

,'1'h6 r~'fte8 m the body wM! are Ih6Stly very ~c()tnpletelY developed, eithe~ 
resemblillg 'Sitnp~ Jt..:shOOpeabodiesor()~algrai:hs with incisions 'Q,t their middle, 'Gz 
rounded gt&ifis, WItb brwitliO'l'tperf(tttl;tions, or even rods with a. series oftoun&rd 
prominences on each side. 

A single Polillon vesicle and madreporic ca.nal are present. . The &nterior portion of 
the interradical pieces of the calca.reous ring is fOUJided :a.rid ,imnb-like; Cll'V'erian organa 
are well developed. 

The a.nus is pentagonal or stellate and is surrounded by five groups of papillae, 
each group consisting of five p&pilla.e. 

Pearson (loc. cit., p. 202) referrifig to the specimen of this species from Ceylon, 
lepGrtS that. this species is very&imilar in most respects to HolothuTia tenuissima. How
ever, it is said to differ slightly from that species in the nature of the deposits, the 
s:picul(~s noli dichotomising to~ch an extent, butbaving.ratberthe appearanee of 
perforat~,i .granules. The papill&e around the anus are alsQ reported to be more pro
minent than in II. tenuis$ima. But since the similarities are verY close, in spite of 
these differences, Pea.rson feels that they ma.yprove to be va~eties of one and the same 
il"t'eeies. 

Recol'ded localities.-,-This species is widely distributed in the Indo-Pacific. Region 
generally. Theel {loc.cit., 'po 202)_t'ecords this species from Philippine Island~ 
(Semper). NicobaI Isla.nds (Semper), Java (SelenkaL Celebes (Jager), Fiji Islands 
(Semperl, Amboilla. (I.Judwig), ,. Geelvink Bay at New Gunia (IlUdwig) , Mauritius 
<Haacke and Ludwig), Bonin Islands (Semper), Caroline Islands (Brandt), in hi!! 
., Challenger " Reports. 

. P'eM:son (~~. ·oa.), records oneapecimenof this species from the lagoon inside the 
Beef in Galle, Ceylon in the Gulf of Manaar and the single specimen, of this specie .. 
represented in the Madras Museum collection is from Rameswaram in the Gulf of 
'Ntafll.&t . 

8pecilll'e'IfAS in !heeone0ticm.--One wet-pr~served specimen is represented in the 
Museum's "Reference Collection. L®ality: Ra.meswaram, in tbje Gulf of Manaar. 

'l'he >t;peCinumis hlea.ched and facled into a dirty greyish white colour and is 
doselv analit~y1;r&nsversely wrinkled al\d the surface consequently presents a 
1Co&T~ and roughly tuberculated appearance. ,The integul'LentiR., thick, tough, coarse 
¥4,d l~3.the~. . The specimen ,has been partly slit ooen longitu~inally on, the ventral 
mde, pmb&bly'to 'facilita.testtidy of ,the in~ernll.l parts. . The pedicels areoo:n~racted ~nd 
a.;e srna11er and more cloSely crowded on the dorsal SIde. A fine, thread-hke median 
longitudinal groove. extends from the mo~thto the anu.s on the dorsal 8urface. The 
anus is distinctly star-sha.ped (or 8tena.~) m appea.rance. 

'l'he b~ i~ rath:er 8~, 'bll0&d 1Ion.d thickly built. 



~t) 

"lUaeurementa :.' . t~ . ~ the bod~:, 100 IQ;.m., c 

Wid~ of tbt body ,in the middle: 4:8 mm. 

Family STICHOPODIDAE. 

'1'I,e members of this fa.mily possess long, tentacular ampullae and an extet18i~ 
:rete mirabiie involving the left respiratory tree, but there are two gonadial tufts, <m* 
'to each sidtl of the dorsal mesentery. 

I 

Genus Stichopus Brandt. 

'fhis is the main genus of this family.. The species of Stichopu& are large • 
. lOnspicuous, warty sea cucumbers. mostly. of the warm~r: waters. with a warty or 
papillate do~al surf~e and eo flattened, creepmg sole, bear~g three bands of; l~ 
IllUt'c.ry podIa. In thIS genus, there are two bundles of gemtal tubes, one on each side 
or the dorosl mesentery.. 'There ar~ about eighteen to twen~ .tentacles. The body is 
.quardrangular.The ambulacral pap~lae are placed on warts which are usuallv arranged 
m longitudinal' rows. ;The belly (I.e., ~he ventral surface) is .flattened, ~ostly with 
~ftl'lee w.ell defin~ rows of tube feet (podia). Two tufts of genital follicl~ ~~ fOlDltll 
·on the mesenterium. 

'l'he ambulacral appendages are in the shape of pedicels and papillae; the former 
are arranged in three. more or less dis1;~R9~ ~~:qgitiIdin.al, series.'rop. th~'j:r~nttltl1~u,rf~fl 
~d the latter mostly sltuated on the tops of the. Iat~er br slnal1etprotu'berences, torm~ 
ing rows along the dorsalambulacra. or. scatt~red aU over the dors~l surface. The anUl' 
ie devoid of calcareous teeth. C-shaped depOSIts are often present m: the peristome . 

. A singl~ species, Stichopus ckloronotu8. is repJ:lesented i:a the Museum collootion. 
by specimens from Rameswaram a.nd Kutika.l in tbe Gulf of Manaar area. 

stiehopus chloronotus Brandt. 

FlGU'RE 19. 

Stic/aopus cAlororwt~,Bra.ndt, Prodrom, etc., 1835, p. 50. 

Stic'hopU8 chloronotus, Brandt, V.E., Selenka, z.f.w.z., 17, 1867 p. 315-316; pl. 
xvii, figs. 20-24; pI. xviii, fig. 25. 

'stichopU8 chloronotus, Ludwig, H. Sitzb. k. Akad. d. Wiss., Berlin, No. 54 (1887), 
p. 1224:; pI. xv, fig. ~. > • 

,stieoopus e'hloronotU8, 

8ticoopus chloronotu8, 

StichopU8 chloronotus , 

StiCOOPU8 chloronotus , 

iJUchopus ohloronotu8, 

.BtichopU8 chloronotu8, 

.Btichopus chloronotu8, 

.Stichopus chloronotus , 

Sluiter, C. Ph., Natuurk., Tijd., v. Ned. Ind. (1887), Bd. 
47, p. 195. 

Lampert, K., Zool., Jahrb., Sy st., Bd iv, 1889, p. 815. 

Semper, "Holothurien", Reisen im. Arohipel dar 
Philippinen (2" I, {W~isbaden), 1868, p. 275. 

Bedford, WHl()y',g Zoological ReSlUlts, Part. II, 1899, p. 150, 

Koehler, Echinodermes de 1a baie d' Amboine. (Rev. 
Suisse Zool., t. III 189[>, p. 285.) 

Koehler, Eehmodermes des. l'iles de )a Sonde (Mem. Soc. 
Zool, France, 1895, p. 385). 

Sluiter, Die Holothurien der Sihoga Expeditie,i901, p.31. 

Theel, "HolQthuridea", Pa.rt n, Rep. Soi. Res. "H.M.S. 
Challenger'" Zoo- logy, XIV, 1886, pp. 159-HtO 
8IJldU9-1*O; pi. Wi. i9. a---4i. 



SUooopu, chloronO'u8, PeatSt>ti;: Report,: oh ·th~'HolrithUr~id~.' collec~d' bY Prof . 

.. ~:;!:~:~ ctl~~p~~~~:nt~:;rlR~::::,r Fv~~;~t 
p. 20.4r. 

C;, StkhopU8 oliloronotus,. Gardiner, Fauna and Geography of ,the Maldive .and 
. . Laccadive Archipelago, I, 1904, p. 339,., 

Stiohol)US choloronotus, Koningsberger, Tripang en T:dpangviss cherij (Med:" 
Plantentium, Java, LXXI, 1904, p. 42). 

Sticnopus chloronotu8, Koehler and V aney, "Hoiothuriesrecu· eilles par l'Investi
gator dans l'Oceanlndien", Calcutta, II; 1908, p. 23. 

:".. 8tiooopus chloronotU$, Gravely, "Littoral Fauna of Kr11Sadai Island in. the . Gull 
of Manaar". BulL Ma.drasGovernment Museum •.. 
Natural History, I; No.1, 1927, p. 165; 

. This is a widely distributed' species and has been recorded . from various localities. 
in 'the Indo-PacmcRegion, and in the' Gulf of Manaar area, specimens of this specie&-
have been collected. from Kutikal and Rameswaram. . 

, This species may be readily distinguished from all the other species of Holothariana 
from the Pamban area represented in the Museum collection ,by its two dorsal doubl&
row'J and lateral single rows of large, conical tubercles, and by the presence of finely-
tapered, C-shaped spicules, which are characteristic of this species. 

The6I(loc. cit.~ p. 159), referring to the .. Challenger" specimens, reports thai 
'he coluur of this species is normally olive brown. Koehler and Vaney (loc. cit., p. 23).". 
however, referring to specimens he had examined from the Andamans, states that th~
eolouration of thi3 species ,in different specimens is very variable. Some of them are 
described as being greenish, others yellowish. and still others whitish. Their lengths. 
~e reported to range -from 45 mm. to 180 mm. Most of the specimens present, on :the
doroal milius, large papillae, disposed in two more or less alternating rows, while on 
Mle lateral aradii, only a single row of these protuberences are reported to be 'Present~ 
Koehler and 'Vaney have recorded specimens of this species from Port Blair and th&
Andllman Islands. 

Theel (loc.cit, p. J5~) reports that the colour of this species in me is r.ormrtlly 
olive brown, but this is subject to variation. The tentacles are twenty in number_ 
The mouth is surrounded by a crown of ,papillae. The dorsal ambulacral appendages 
are ill the shape of conical warts or protuberenc~s. arranged in a double alternating 
row along each side of the body as well as along the dorsal ambulacra; their arrange
ment in a double row is more distinct ill the dorsal ambulacra than on the sides. The' 
odd interambulacrum and .those of the sides of the body are naked. The ventral pedi
pels are crowded and their arrangement in longitudinal series is not said to . be clear
!in the contracted specimen'S ]'eporteu by Theel in his "Challenger" Reports. A single 
madreporic canal and three T-olian vesicles are present. . 

'1'he twenty tentacles, the papillae being placed on rather prominent conical warts,. 
forming a. double row along each dorsal ambulacrum, and a zig-zag or double altern a
.ting row along each side of the body ·are characteristiG features of this species .. 

. The deposits consists of numerous C-shaped bodies; in adchtion, tables are also> 
present; besides, Theel (loc. cit., p. 159) reports that he ,has observed a very few: 
incomplete rosettes o! dichotomously branched bodies which were absent in the typical. 
gpecimens examined by Selenka and others. Dr. Gravely (loc. cit., p. :1.65) mentions 
~hat in: the preparation made from the Gulf 'of Manaar specimens, such bodies wer6-
lound to be numerous. The spire of the tables terminates in eight to twelve teeth. 
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Tbe pedicels contairi spinous rods which are mostly ~Ql~!,g~d . .anq . perf~rated •• 
*beir mid·JIe. The dorsal al'pendag-es are also strengthened by numeC')u~:'(,llrvt'.d, ~ilul'l. 
()r branched rods. The presence of the rosettes is pointed out a~ being the only difier
en,}6 from the condition in the typical forms. Theel feels that pos~ibly they 1»'6 

: peculiar to the specimens from the concerned Stations referred to in the .. Challenger .. 
Reports. or they might have escaped the previous observers on account of their scarci~. 

Pearson (loc. cit., page 204), also records one specimen of this species from Easl 
Cheval Paar, 51 fathoms deep. 'l'he length; is noted as 140 mm. This specimen 
(rel'ortecl by Pearson from Oeylon) agrees very closely with Theel's description. There 
are, however, only 19. tentacles in the Ceylon specimen recorded by Pearson. There 
are four longitudinal series of protuberences on the dorsum, the two dorsal series being 
-d~~le, while the ~wo ventral. seri~s have a m.ore. or less zig-zag arrangem~t. Tha 
pedlc~ls are descrIbed as bemg Irregularly dIstnbuted over the ventral surface. Pro
feSROr Herdman's notes state that the body was of a dark green colour when ali,ve. 

Pearson (loc.' cit., pages 204-205), also records a distinct variety of this species, 
namely 8tichopus chloronotus var. !uscus from Pearl Banks. Gulf of Manaar. He 
has described this as a new variety, based on three specimens taken from a depth oe 
9--2ti latnou..s at Pearl Banks;" 'l'he lengths are reported to be respectively 170 mm., 
200 mm., and 110 mm. The mouth is surrounded by a crown of papillae. The 
n:nnber of tentacles is reported to be different in each specimen ,(eighteen in the 
.largest, fourteen in the next and sixteen in the smallest). But in the two smaller 
.speCImens it is probable that some tentacles are retracted. 

Feur irregular rows of protuberences are reported to be present-One row along 
each side of the body. In this it differs from the typical form of 8tichopU8 chloronot.a, 
which has two double rows on the dorsal surface. The pedicels are irr~aularly; 
-aLtered lili.the ventral surface shoWing.a slight indicati9n c;f forming three row.. 

. The depo$itsare aa.id to agree with those of 8ti!)hopU8 chloronotus s.str., excep' 
:that' the -C.:shaped deposits. are very :scarce. 

The spe.cimens of this variety in- spirit are reported to be very much darker in 
~lour than the spirit specimens of StichopU8 chloronotus s.stl'., former being of ~' 
fiark chocolate brown colour. 

l'earsoD feels that the differen~es: between these specimens and the typical form 
~f Sitchopus chlor(lnotus justify the formation of a. new variety. 

Recorded localities . ..,-This is a widely distributed species and has heen recorded 
from various localities in the Pacific Islands, Indian Ocean from East Mrica to Malay 
Penmsula, Andaman Islands, Port Blair in the Andamans, Lifu, Loyalty Islands a.nd! 
'from Kutikal and Rameswaram in .the Gulf of Mannar. 

!J.'heel (loc. cit., p. 159) records some. specimens from Friendly Islands and Fiji 
Islands. In additlon, the' following locality records have been cited for this species: 
Zanzihar (Selenka), Querimba and Mozambique (Semper), Indian Ocean (Ludwig), 
Mauritius (Haecke, Ludwig). Macassar (Ludwig), Lugunor and Guahan (Brandt), 
Sandwich 181ands (Selenka), Pulo. Tikul, Nicobar Islands, Pelew Islands, Molucca 
Isla.nds, Navigator and Fiji Islands (according to Semper), Darros Islands (Bell). 

In addition, Theel reports many specimens from unknown localities. In addition· 
tt) the C-shaped depo~its and tables, Theel has observed some very s'llltt€'re,l, incom(;]~te 
rosettes in- these specimens. 

Specimens tn the' collection.--'Several wet-preserved specimens are represented in 
~he Musenm collection. Most of them are collected from Rameswaram, in the Gulf 
of Manaar, where this species 'appears to be fairly common especially in : the' soft, sandy 
bottom of the sha.llow lagoons in and around Rames.waram Island. Of these specimens, 
"two are exhibited in the Gallery and the r:emaining are contained in th~ Referenee 
Collection. . 
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T\\.'ol!l~imen8. Locality: RameswMam,Gulf of Manau. Thft.l!pecimeIl&u" 
"lUrifotmly ditty w"hitish grey. The large, button-\ikeconical t'!Jb.crcles on the dorsal , 
"j'rdaceand sIdes of the body are conspIcuous and the ~entra.I surfol'}0 1,0 c(;8r~elycu'tertA. 
with. nUID.erous, close-set, minute papillae, a.nd the surface as a hole is conspicuously 
".nsverseiv furrowed. The tentacles are ratber contracted. . , . 

Measurements.-(i) of the larger specimen: 

Length of the body: 102 mm~ 
Width of the body at the middle: 32 mrn. 
Height oftne body at the middle: '19 mID. 

(ii) of the smaller specimen : 

. Length of the body :74 mm. 
Width 'of the body at the middle : 30 mm. 
l-leight of the body at the middle: 14 mm. 

11. R~fere-noF CoUectio-n: 

(1) Six specimens, wet-preserved. Locali~y: Rameswaram, G-ulf of Manur. 

, The speQimen~ are uniformly greyjsb brown. ,Five of these were colleeted ill! 
,~, while the r8Q;Ul,ining one was collec~ ~ 1943. 

'1'11e large, comCJiI tuPercles on the back and sides of the body are conepicuou 
and the entire surface is strongly transversely furrowed. The ventral 8urfaceia forme! 
into a welldeftned, fla.ttend sole, bearing numeroDs,oloeelyerowde4l papillae. Th~ 
lFpeCimens vary in size, length and in the p~on8 of .i:leir le,pgth8 tIC) their widthlt., 

l- t" 

.1925. 

Mewrorments (i) of the longest spooime. : 
IleI1gth of the _ bod,-: 10. D1fJ'. 

Width of the body at the middle: 26 mm. 
Height of the body at the middle: 15 Dlm. 

(til of the broadest specimen : 
Length of the body: 88:Q:1ro· 
Width of the body a.t the mid~: SlJ mID. 

Height of the body at the middle: go mID. 

(ii) of the shortest specimen : 
Length of the body: 59 mm. 

Width of the body at the middle: 24 mm: 
Height of the body at the middle: 15 rnm. 

(2) One small specimen, wet~preserved. Locality; Kuitka,l, Gulf of M&naar,. 

The specimen is brownish grey and ra.ther contracted. The tentacles on ttt .. 
) back And sides of body are rather contracted and flattened in this specimen. 

Mea.suremeniis: Lenglth of the bcdy: 51 lOll. 

With of the body a.t tbe middle: 18 mm. 

Height of the body at the middle: 20 mm. 



ORD~R M.QLP ADONIA 

.. The Molpadonia are mostly stout, relatively smooth sea cucumbers of some size, 
wHh the posterior region usually narrowed to simulate a tail, containin~ the elongated 
·Cloaca and bearing the anus at its tip. The terminal anterior end forms a fiat, circular 
di~k provided with fifteen (ten in one genus) digitate tentacles, simple or with fingers. 
The' tentacles usually have free tentacular ampullae. Radial water vascular canals are 
present, but podia, are lacking, except in Gephyrothuria, in which a few, widely 
spaceJ, very slender papillae occur on the mid-dorsal interradius. The radial canals 
-terminate posteriorly in small anal papillae. Respriatory trees are present. The gonad 
o()Ccurs as two tufts of simple or branched tubules: Because of the lack of podia, the 
Molpadonia and the Apoda an~ known as apodous Holothurians. 

Family MOTIP ADIDAE 

The tent·acles are simple, unbranched or digitate. Body tapering posteriorly into 
a narrow, longer 01' shorter caudal portion. The deposits are of various shapes. 
Anchors of <1 strange shape and appearance very seldom occr. "Wheels" are never 
present. 

'I'1Je mam genus of the family is Molpadia and the single unidentified species 
represented i.1. the Museum collection belongs to this genus. 

Genu."1 Molpadia Cuvier 1817; Semper 1888. 

( = Akyroderma). 

( = Tr()chostoma). 

'The members of this genus possess a well developed caudate region. This genus 
is characterized by the form of the tentacular digits ; these occur as one to three side 
pall'S and ~ large, unpaired terminal finger. Retractor muscles are present. The 
<lalcareous ring is provided with five bipartite posterior prolongations. The tentacles 
are tweh'e to fifteen in number and are branched and digitate. The calcareous deposits 
are in the form of knobbed Or spinous, perforated, roundish button-like discs. 

A single unidentified specimen labelled M olpadia sp. was represented m the 
Museum collection, but this specimen is unfortunately not now traceable m the, 
eollection. 

ORDER APODA 

'1'he Apoda are Holothurians with a cylindrical or fusiform body and totally devoid 
()f podia, except for the tentacles. They are modified, vermiform Holothurians with 
rough or warty surface. The tentacles, ten to twenty, Or even more in number, are 

. 'Simple, digitate or pinnate; shortened, pinnate tentacles grade into the digitate type. 
Tentacular ampullae are wanting, and the tentacular canals spring directly from thf3\ 
wa,tel' vascular ring; there are no radial canals. In correlation with the venniform 
shape of t}.le body, the loops of the digestive tract are much reduced or even almosfi 
wanting. There are no respiratory trees. The gonad consists of one Pail' of more .or 
less branching tubules that are often hermaphrodite. Anchor and Wheel spicuTe!3 are 
bharacteristic of this Order. 

The single species of this order represented in the Museum collection belongs to the! 
family Synaptidae, which is included in the Suborder Apneumona. 

SUBORDER APNEUMON A 

The respiratory trees are absent. Ciliated cups, attached to the mesenteries are 
present. Radial ambulacral vessels are absent. 
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Ftmlily SYN APTIDAE 

In this family there are no ., Wheel " or sigmoid ossicles and the tentacles .re-
ah~ays UlUle or less pinnate or digitate. Anchor spicules with lJ.nc~or platell are 
conspicuous in the thin body wall. Members of this family are often excessively elon
gated, anll when fully extended, may reach lengths of two or three feet. The body 
is cylindrical. Only a single genus, Synapta, is reJ>resented in the Museum collection. 

Genus Synapta Esch80ltz .. 

The tentacles are ten to twenty-five in number, digitate or pinnate, but their· number 
is usually limited to fifteen. The deposits consist of anchors, anchor plates and 
miliary granules. In Mis genus, there is found immediately behind :the calcraeous ring 
another supporting ring, called the cartilaginous ring, composed of dense connective 
tissue. Members of. this genus are hermaphrodite. This genus includes worni-lika 
Bolothuri&na characterized by thepresence of " An.chor " spicules in the skin and ten 
:to twenty-five finger-like or feather-like tentacles. . . 

Only a single species of this genus, namely, Synapta recta, collected from thft 
Pamban area in the Gulf of Manaar, is represented in the Museum collection. 

Synapta recta, 

Synapta recta, 

Synapta recta, 

Synapta recta, 

Synapta recta, 

Synap,a recta, 

Synapta reeta Semper. 

FIGURE 20. 

Semper, "Holothurien", Reisen Archipel. der Philippinen (2) I(Wei
sbaden, 1888), p. 14, pI. IV, figs. 2 and 3. 

Theel, "Holothuridea", II, Rep. Sci. Res. "H.M.S. Challenger",. 
Zoology' XIV, 1886, p.24:. 

Sluiter, "Fauua des Java-Merres", Nat. Tij. v. Ned. Indie, XLVII,. 
1887. 

Bedford, Holothurians, A. Willey's Zoological Result-s, Part II,. 
1899. 

Pearson, Report on the H~lothm:oidea collected by Prof. Herdman,. 
Ceylon, Ceylon: Oyster Fish,eries Report, Part I,Supplement-
ary Report V, 1904:, p. 186, pI. i, fig. 1. ' 

Gravely, "Littoral Fauna of Krusadai Islana in the Gulf of' 
Manaar", Bull. Madras GovemmcntMuseum" Natural History" 
I, No.1, 1927, p. 188, 

i 
( 

( 
" 

This species wo.& originally represented in the Museum collection by a single speci- ~ 
men collected from P~mban, which was found under, the ~amban Bridge and referred. . 
to by Dr. F .R. Gravely in his taccount of t~e Echinodermata of. Krusadai Island (wc~ .. 
cit., HJ27, p. 168). Subsequen Iy more speclDiens of the same species have been. 
colleCted from Pamban, Pamba.n Bridge, RaIIieswaram and Madras and these are noW' 
rontained n ithe Museum oollection. The distribution of this species, had been origi-
na.Uy recorded as Java, Ceylon and Bohol, but the occurrence of the species in Pamban,.. 
Rameswaram and Madras has therefore since extended its recorded range of distribution. 
to the East Coast of South India and to the Gulf of Manaar area in South India also. 
The specimens of this species collected from Pamban are slender, purplish creatures, 
about 60 mm. in length and very active when alive. Smaller, similar specimens are
abundant at Rameswaram. 

Pearson (loc. cit., p. 186) records eight specimens of tbis species from tbe outer
part of Yard· Cave, Trincomalee (Station XXVl), at a depth of 2-8 fathoms. Their 
lengths are reported to '. range' from 15 min. to 85 mm., arid the smaller specimens are 
evidently in a contracted condition. . 



Fig. 4. Cucumaria conjugens Semper. 
(x 10). 

Fig. 5. Cucumaria frauenfeldi Ludwig. 
(X 5). 

~'. - -. 



Fig. 6. Stolus huccalis (Stimpson). 

Fig. 7. Thyone mirabilis Ludwig. 



Fig. 8. Actinocucumis typica Ludwig . 
. (= Actinocucumis difficilis Bell). 

Fig. 9.Pentacta qnadranguJaris (Lesson). 



Fig. 10. Psolus complanatus Semper. M 
(x 6). 

Fig. 11. Phyllophorus dubia (Bedford). 

. .. 1·~ " 



Fig. 12. Holothuria atra Jager. 

Fig. 13. Holothuria lubrica Seleuka. 



Fig. 14. Holothuria monacaria (Lesson). 

Fig. 15. Holothuria pardalis Selenka. 



Fig. 16. Holotburia scabra Jager. 

Fig. 17. Holotburia vagabunda Selenka. 



Fig. 18. Holothu! ia marmorata (Jager). 



Fig. 19. Stichopus chloroDotus Brandt. 



Fig. 20. Synapta recta Semper. 
(X 6). 
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These specimens were reported as living among sponge branches. The colour, when 
~live. is described as purplish at striped lilac on a white ground. The five rays of the 
body are marked by five narrow white bands.. The region between these rays is marked 
with numerous delicate lilac stripes forming a pattern which is variable in different 
individuals. The tentacles have been observed to be used for progression and are 
1lattened for about two-thirds of their lengths from the apex. 

There are thirteen tentacles present, each having nineteen digits. There are about 
eighteen polian vesicles, six being larger, and the rest smaller. There is one madreporic 
.csnaI. The alimentary canal is looped. 

The deposits in the Ceylon and Pamban specimens of this species seem to agree 
_ 'with Sluiter's figures, Pearson has found, however, that some of ,the Anchor plates 

ffiffer from the usual form in having smooth holes. There are also present in the skin 
numeJ':lUf' miliary granules which are arranged in groups of aix or seven, having typi. 
~ally one central granule, surrounded by numeous gran'!lles in a circle. Pearson states 
ihat this species (Synapta striata) appears to be very closely allied to Synapta recta and 
.synapta indivisa, but it has since been established that Synapta striata is a synonym 
lor Synrzpta recta 

Theel (loc. cit., p. 24), reporting on the" Challenger" specimens of this specie:., 
includes this species in the group of Synaptids having thirteen tentacles, and describes 
the tentacles as bearing very short digits. A cartilaginous ring is present, with hole. 
posteriorly. TheeJ also reports, in the " Challenger" specimens, nine long and three 
-to four shorter Polian iVesicles. A snigle madreporic canal is also reported to be presen~ 
lin these specimens. The deposits are said to resemble «;hose of Synapta indjvisa closely" 
tI'he Anchor arms are smaller, smooth, holes. The miliary granules are described as 
. three large and some smaller, smooth holes. The miliary granules are described a~ 
being resette shaped. This species (Synapta recta) is especially distinguished by the 
intestine not forming oonvolutions. 

Semper :(loo. cit.. p. ·14) reporting on the specimens collected from Bohol in the 
I'hilippine Archipelago at a depth of 6-8 fathoms, describes this apecies as poesessin" 
-thirteen feathery tentacles which have very short stalks. Their side branches appea~ 
to be very short and in spirit specimens they are reported to appear as small tubercles. 
'The colour is described as dark violet and finely striped with yellowish white. 

Semper remarks that this is the only Philippine species of 811napta without a twis*ed 
gut, TIle gut runs a straight course and is attached throughout its length by the dorsal 
mesenterium Nine comparatively very long Polian vesicles 'and three to four smaller 
ones are alEo reported to be present in these specimens from the Philippines. The hole. 
(perforations) of the calcareous ring are at the hind margin of the same. 

Bedford (loc. cit., p. 142) reports one specimen of this species from off China: 
'Str&its, New Guinea, 4 centimetres long and with tentacles up to 12 mm. in length; 
its colo~lr is described as being "speckled" when alive. This specimen is reported to 
i!Drrespond exactly with Semper's original description and figures. In fresh condition' 
,thir~e~n tentacles were coun~ed. The colour pattern is said' to consist of alternate light 
and dark greyish longitudinal bands, thickly speckled with whitish spots. 

Recorded localities :-Yard Ca.ve, Trincomalee, Ceylon; Bohol, Philippine Ielan-de : 
Off Chins Strait,s, New Guinea; Pamban, Pamban Bridge and Rameswaram in the Gulf 
of Manaar, South India. 

, Specimens in the co~lection,-There are numerous sma.ll, spirit-preserved specimenlJ 
III the Reference CollectIOn, collected from under the Psmban Bridge, Pamban in the 
'Gulf of Manaar. The specimens are all fragile, worm-like, with a thin, sac-like body 
w'ill . 

. Some of th~ epecimepe are sI?all, pale brownish in colour a.nd are barely more than 
an wch or an mch and & half m length, These are probably young specimens. 
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'1'he larger, adult specimens are greyish brown or dull purplish grey in alcohol. 

The largest specimen measures 135 mm. in length and i5 mm. in width at the 
middle of the body. The tentacles are clearly seen in this specimen t altpough rather 
badly contracted. The body wall is thin and membranous for the most part, but it is 
more tough and rigid in the anterior one-third of the length of the body where the body 
IS rather narrow and contracted and the s:trface is full of transverse wrinkles and 
furrows. The specimen is dull greyish. 

In addition to the above specimens, there are a few similar, but smaller dull 
purpli~h grey or blackish grey specimens in the Reference Collection, from Madras. 
labelled as " Synapta sp. " but these also appear to belong to the same species, Synapta> 
recta. 

CLASS ECHINOIDEA 

The Echinoida are Echinoderms of globose, ovoid or discoidal shape with a marked t 

pentamerous or secondarily bilateral symmetry, .oriented with the oral surface down
ward, provided with two to five, mostly five, gonads, and covered with spines borne 
on an endoskeletal shell or test which is usually rigid and composed of closely fitted 
calcareous plat.es arranged in twenty meridional r,Ows (ten ambulacral and ten inter
aubul:Icral) of which the former are pierced with pores for the passage of the tube 
feet or podia. 

The Echinoids are exclusively marine animals adapted to an existence on Me sel5 
bottom. They include the animals commonly known as sea urchins, heart urcbms, 
and sard dollars. 

The Echinoids are subdivided into two distinct groups or subcla.sses-the Regular 
Echinoids (Regularia Or Endocyclica) and the Irregular Echinoids (Irregularia or Exo~ 
cyclic a). The former, which comprises the Regular sea urchins, are typically of globose 
sbape and usually mOTe or less flattened at the potes;but some are ova,l'and the anus 
is situated centrally on the aboral surface. In the Irregular Echinoids, which com
prise the Heart urchins, Cake urchins, Sand dollars, etc., the periproctincluding the' 
anus has moved out of the centre of the aboral surface and most of them show a, 
decided tendency towards a secondary bilateral symmetry. 

SUBCLASS REGULARIA (=ENDOCYCLICA) 

In this Subclass, which comprises the Regular Echinoids or sea urchins in the 
striC't sense, the test generally has a rounded profile and is pentamerously symmetri
cal, with regularly alternating ambulacra and interambulacra, the peristome and the 
periproct occupy central positions at the oral and aboral poles respectively, and the 
periproct is encircled by the apical system of plates. 

ORDER AULODONTA 

rl'his and the succeeding Order, the Striodonta under this Subclass include the 
most typical of the Regular Sea urchins. The coronal plates do not continue on to 
the peristume where plates of the ambulacral system are represented only by the 
ten buccal plates. Gills are present. Globiferous pedicellariae are lacking, but the 
other three types are well represented. The epipbyses.in the Aristotle's Lantern are small 
'and do not meet above the tooth, leaving a large, open space in each pyramid and 
the teeth lack keels. Small auricles are present on the perignathic girdle. 

The two speeies of this Order represented in the Museum collectino belong te) 

the' family Diadematidae, which is the most important anq best known of the Aulodont 
families, comprising forms which live mostly in the littoral and sub-littoral zones. 

( 
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Family DIADEMATIDAE 

This famIly is distinguished by the slender, fragile, hollow spmes, often verv 
long, armed with whorls of minute teeth. These sea urchins are generally of lar5~ 
size and purple or black in colour, sometimes with spots or stre..aks of a brilliant blue 
colollr along the aboral ambulacra. In some genera the spines are very long and are: 
rppo[tl~d to be poisonous. 

The two species represented in the Museum collection belong to the gf::nera 
AstrupYfJtt and Echinothrix. 

Genus Astropyga Gra.y. 

The teet is large and flattened and the elongated genital plates render the aboral 
central part star-like in appearance. A depressed spineless, interambulacral area extends 
fron each genital plate towards the ambitus and this area bifurcates. These naked areas 
are marked by bright blue spots. 

The primary spines are relatively short, rough and almost solid. The actinal surface 
bears normal -primary tubercles. The poriferous areas become wider at the peristome. 

. . 

'1'he test of Astropyga is thin, with the plates loosely connected, so that the whole 
test is more Or less flexible. The test is greatly depressed. The interambulacra are 
often sunken far below the convex ambulacra near the abactinal pole. The spines 
rarely attain a length equal to half the diameter of the test, The coronal plates of 
the actinal surface and near the ambitus are deeply pitted when seen from the inside 
of tile test, the pits corresponding to the primary tubercles . 

. Only a single species of this genus; Astropyga radiata, which is widely distributed 
in the Indo-Pacinc Region, is represented in the Muse:Im collection. 

Astropyga radiata (Leske). 

FIGURES 21 AND 22. 

Oidaris radiata, Leske, 1778, Add. ad Klein, p. 52. 

Astropyga radiata, Gray, Ann. Phil., XXVI, 1825, p. 426. 

Astropyga m08sambica, Peters, 1855, Abha.ndl., Akad. Berlin, 1854, fig. 1. 

Astropyga radiata, Agassiz, ·A., "Revision of the Ecbini", Cat. Mus. Compo 
Zoology, Harvard, No. VII, 1872-74, p. 420; II, pH. 
xxiv, fig. 40. 

Astropyga rodiata, Bell, Report on the Echinoderms (other than Holothurians) 
collected by Dr. Willey, in Willey's Zoological Results, 
Part II, (Cambridge, 1899), p. 135. (Astropyga elastica 
and Astropyga radiata). 

Astropyga radiata, Clark, RL.,A Catalogue of the Recent Sea. Urchins (Echinoidea) 
in the Collection of the British Museum, 1925, p. 46. 

Astropyga radiata, Agassiz, Report of the Scientific Results of the Voyage of 
"H.M.S. Challenger", Zoology, III, 1880, p. 70; 
Plate Xa, figs. 8 and 9. 

Astropyga radiata, 

Astropyga . radiata, 

Meijere, Siboga Expeditie, Echinoidea, Livr. XIV, 1904, p. 56. 

Duncan, "On the Anatomy of the Ambulacra of the 
R&cent Diadematodea", Journ. Linn. Soc. London, 
XIX, p. 107. . 

A,tropyga radiata, Koehler, Echinodermes recuielles par M. Korotnev sux. 
iles de 180 Sonde, Mem. Soc. Zool. France; 1~95, p. 4;12. 
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A.stropyga radiata, Preffer, Ostafr~kanischc Echiniden, ges von Dr. Stuh1mann, 
Mittheil, Naturh. Mus. Hamburg, XIII, p. 46. 

I 

A.stropyga radiata, Echinodermen von Ternate (ges von Kukenthal), Abhandl. 
Senckenb. Naturf. Gesellsch., XXV, p. 83. 

I 

A.stropyga radiata, Doderlein, Bericht ub. die v. Semon ges. Echinoidea, Semon. , 
Zool. Forschungsr., V, Jan. Denkschr., VIII, p. 57,(699). 

A.stropyga radiata, Hyman, The Invertebrata, Echinodermata, 1955, p. 521. 4 
This is a. widely distributed species in the Indo-Pacific Region and has been , 

recorded both from the Pacific and Indian Oceans. The test is strongly flattened. 
The peristome is small, somewhat depressed, and with moderately deep, broad, actinal 
slih. The peristomial membrane ls. strengthened by closely packed rectangular or 
irregularly elliptical plates. The entire actinal part of the test is covered by tubercles 
of uniform size, forming closely arranged vertical and transverse row,s. The columns 
of primary tubercles on the actinal surface are parallel with theIl\~rgin of the ambulac-
rum. 

The outl,jne of the test as seen from above is pentagonal. .There are two rows ot 
primary tubercles, extending to the ambitus, of uniform siZe, somewha.t smaller than 
the primary rows of the interambulacra. The whole abactinal part of the test is flat. 
The proiferous zone is broadest, about two-thil'dB the distance from the ambitus to 
.the abactinal system.' tapering rapidly to the apex, but growing very gradually narr
ower from the ambitus on the actinal surface, being very slightly petaloid near the 
peristome. 

In the interambulacral spaces, the whole of the abactina.l part of the test is 
occupied by the broad,bare, forking band, separated from 'the proiferous zone ,by one 
principal vertical row of secondaries extending to the abactinal system, this primary 
row being flanked interiorly, near the aba.ctinal systeJ,ll by a short, parallel row of 
secondaries, and by an interior rOw of small tubercles near the ambitus. . 

The coronal plates are narrow and elongate. The tubercles of both ~mbulacra.l 
&lid niterambulacral areas are sma.lI, :very distinctly crenulatea with a broad, fiati, 
scrobicular circle, sharply marked, and slightly raised a.bove th~genera.l level of the 
te,st. The spines are extremely slender and ahort, compared to the grea.t diameter 
of the test in the other species of this family. They are either uniformly coloured or 
variegated by transverse bands of a lighter colour. The abactina.l system( (i.e., the 
apical system:) is large; the anal 'plates are' elongate and triangular. The madreporie 
genital plate is slightly larger than the others. The genital opening.s are close to the 
apex, separated by narrow, rectangular, ocular plates adjoining the large, anal srea.. 

In young specimens, the ambulacra are quite swollen near the edge' and the' out
line is more or less pentagonal. The actinal part of the test is not eo strongly flattened, 
nor is it thickly covered by tubercles as in adult specimens. The actinostome (peris-
tome) is very large in proportion ~ the diame.ter of the test. The cproifero.us zone is ~. 
of uniform width, the tubercles b.eIng proportIOnately much larger. The pIts extend· • 
ing along the sides of the bare, median inte.rambulacral space are weI! marked. 

The columns of primary 'uberclee on the actinsl surface sre pI.raU"l wHh the 
margin of the smbulacrnm. 

The eolour of this species, when alive, is subject t\o considerable vsria.tion. 
Typi~any, t,he colour is whitish green, mixed with reddish b:own .. The anal system. 
g.enital plates and the bare median intersmbulacra are reddish, .w~th a row of sky
blue spots placed in the pits of the coronal plates. ~umerous slI~lllar s~ts a.re a.~so 
found on the actinal membrane. The spines are reddish brown, rInged WIth greenIsh 
white. 'fhe dried specimens vary from & nearly uniform, greenish white test, to " 
uiliform dirty violel colour. 
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. Spe~imens o~ this ~pecils from the Hawaiian Island show a very striking coloura.
tIOn, bemg reddIsh .white and red, much brighter and more showy than in the sped. 
mens .from the ~dIanOcean. A specimen from the And(l>mans ·.reported by Clark, 
(Zoc: ctt., p. 46) IS reported to have the test of a deel> red colour typical of AstroP1lga 
ratbiata, but the specimens are banded with pale green and red. Specimens from the 
eastern coast of Africa are said to be usually quite dark. A specimer from MauritiU8 
reported by Clark (loc. cit., p. 46) is said to be greenish yellow, with no indication 
of red. Olark (loc. cit., p 46) also repprts that a specimen from Seychelles taken by 
the Alert Expedition is the largest in the British Museum collection and is said to 
measure 165 mm. in diameter. 

Meijere (loc. cit., p. 56) reports th&t among the specimens of this species from 
the Siboga Expedition Collection, examined by him, not even a single one w.s a full 
grown specimen. All of them are reported to be rather very small ranging from 10 to. 
20 mm. in diameter. The rows of primary tubercles in these specimens are .said to 
proceed up to the peristome. They diminish gradually in size and the secondary 
tubercles found between them are very scanty. The peristome is reported to be pro~ 
portionstely la.rge in comparison with the diameter of the test in these young speci. 
mens. The peristome of a. specimen 21 mm. broad is cited as being 9 mm. in diameter~ 
.nd the pristome of another specimen (from Banda) 16 mm. in diameter is cited as! 
being 7 mm. in diameter. The colouration of these specimens is also reported to be 
variable. In the specimen from Banda, reporten by Meijere (lac. cit., p. 56), the 
middle interambulacral l\rea (on the apical .side) which is demarcated by the eye spots 
IS white while the other parts are red . 

. This species has also been recorded from the Loyalty Islandb (Bell, loco cit., p. 135). 
Bell-reports that this is· a more westerly locality than has as yet been recorded for thIS 

'species. ' . 

Specimens in the collection.-Two specimens preserved in alcohol. Locality: From 
off Naga.pattin&m. 

The specimens are rather large, with whitish tests and purplish, or purplish 
white spines, most of which have fallen off from the tests. The spines are long and 
alender, and many of them are purplish with white tips. The test is large, rather 
llattened. The actinal surface (i.e., the oral surface) is flat. The peristome is pla.ced 
in a deeply depressed (concavely sunken) area. in the centre of the actinal surface. 
On the abactinaT 8lde, the ambulacral areas are rather raised and separated- by the 
somewhat depressed interambulacral spaces, which are occupied by the bare, broad, 
forking ballds. On the actinal side, the ·jaws of the, lantern are seen clearly pro
truding from the mouth as a conical structure. The primary tubercles, disposed in 
rOWI;!, all over the test both on the ambulacral and interambulacral areas are white, 
distinctly crenulated, with a broad, flat, sharply marked, scrobicular circle, slightlY' 
raised above the genera.l level of the test. 

As the spines have mostly dropped off from the actinal surface in the present; 
specimens, the spines app,ear more numerous and close-set on the abactinal surfa.ce in. 
the present specimens. 

This is one of the largest of the regular sea urchins inhabIting the coastal watel'll 
on the East Coast of Peninsular India, but appears to be rather rare. 

Measurements: Diameter of the ~est at the ambitus: 118 mm. 

Height of the test: 49 mm. 

The average length of a primary ~pine is about 26 mm. 

Bo~h specimens measure more or less the same dimensions. 
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G(,)n,us, Echnothrix Peters. 

.... 1.:, \. . 

This genus issomewha.~. intermediate between Diademaand . Ast.ropyga in its 
characters. The test is. flrm~' flattened and moderately stout. There are larger 
tubercle3 )llbtead of the lal'gertubercles of uniform size typical of Astropyga. The . 'C 
ambulac.;ra . differ from those of Astropyga in having many vertical rows of very small 
!tubetcles instead of the larger tuberdes of:miform size typical of As,tropyga. The 
ambulacra are also much broader near the abactinal system where they become • 
petaloid. The poriferous zone is . broad and the pores are arranged as in' Astropyga. ~ 
Large ~J!ines are confined to the broad interambulacra, and the narrow ambulacra 
bear only five spines, elongated aborally and capable of inflicting severe wounds. The 
spines of the sea urchins of this genus are often beautifully banded. At first ,sight 
~he spines of the two areas appear quite different, but the difference is only in their 
size - those of the narrow ambulacra being fine. elongated, silk~like spines, while 
those of the broad interambulacra are large, verticillate or longitudinally striated. 
But they are not as hollow as in DiadefllQ" The anal system iE, strongly protected at 
the base hy plates, as in Astropyga. 

The primary spines are rough and hollow. There are no spines on the buc~a; 
·plates. 'rhe ambulacra bear numerous secondarIes above the. ambitus and are widt1 
soactinally than in the mid zone~ 

The abactinal system resembles that of Astropyga, but, the' plates are not quit~ 
sQ elongate. There is no bare, forked median interambulacral space as in Astropyga. 

Two species of this genus, namely, Echinothrir calamaris and Echinothri;r diadema 
are common and are widely distributed in the Indo-West Pacific Region. 

Of these, only one species,Echinothrix calamaris, is represented in the . .M:llseum 
collection by a specimen collected from Tuticorin. 

Echinothrix calamaris (Pallas). 

FIGURE 23 

Echinus calamaris,Pallas, Spie, Zool. l,fase. 1774, 10, p. 31. 

. Echinothrix calamaris, Agassiz, A., "Revision of the Echini" Cat. 
. Zool., Harvard, No. VII, 1872 -74, 

ph. 119-120. 

Mus. Compo 
pt. 1, 1872; 

Echinothrix calamaris;Aga.ssiz, A., "Revision of the Echini'.' Cat. Mus. Comp. 
Zoo!., Harward, No. vm, 1872-74, pt. III, p. 
413; pI, III a. figs. 1-2; pI. XXXV, figs. 10-15. 

Eckinothrix 

Echinothria 

Echinothrix 

EcMnothrix 

Echinothrix 

calama,ri8~ '4:gassiz, Report of the Scientific Results of the Voyage 
. ..,,'of "H.M.S. Challenger", Zoology, III, 1880, p, 67. 

ea.amar-ir, Th. Studer, "Gazelle", Echiniden, Monastb· Ak 
. Wissensch., Berlin, ]880, p. 868. 

calamari~, T~nison Woods, "Ou the habits of some Australia.n 
Echini", Proc. Linn. Soc New Sout.h Wa.les, V, p. 195.' 

calamaris, Duncan and Sladen, "On the Anatoy of the Ambulacra of 
",,'t1:teRecent dematidae", Journ. Linn. London, Zoology, 

, ',,: ,1X,IX,,:p. Desori) and.p. 106. ' 

calamaris, . ;:v.P.l;lC~»'i, '()n the perignathic girdle of Echinoidea", 
Journ. Linn.'So London, Zoology, XIX, p. 202 Desori). 

Echinothrix calamaris, Loven,' 'I'The Linnaean species of Echi- noidea" Bin. Kg}. 
"," ,,:~y:.en.b~. yet.Ak HandI., III, 4, 1887, p. 137. E. 

. Jj~aaema). 
,'l. ~.·.'~~;~:.11~!' ·;.~·tl.)_.'; 
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... ,..uw~ caltJrarJrill. Von Ma.rtena. Bohinoderm8ll &U8 Neu- GuiDa 

Bitzungsber, Gee. Nat. Fr. Berlin, 1889, p. 184 

.BcAiftOthM mlamari8 • 

."....~ oaIt.ItnGriB , 

• cAiflOl!wia; oalMnan. .. 

.. _Arts tJIJIafllM'il, 

S,,\i,tV.''/wW; mlamGriBe 

koehler, "Echinodermes des iles de 801 Sonde", Mem. Boo. 
Zoo!. France, 1895, p. 411, (E. Desori). 

Sluiter, Die Eohiniden, Sammlung des Museums IIU 
Amsterdam, Bijdl'agen tot de ., Dierg XVII, 1894, p. 68 .. 

Ludwig, Eohinodermen des 8ansib arg· biet£1J, gas Y. 
VOELTZKOW, Abh'md. Benek. naturf. Gesellseh., XXI 

p,.6531 (8. Desori). 

Pleffl1r, Eohinodermen von Ternaie Abh. Sanoken .. 
naturf. Gesellso, XXV p. 8S. 

Whitelagge, The Ecinodermata olFunafuti. Austt . .M.UAJ •• 
TIl Atoll Funafuti, p. 2, p. 156. 

Aitlol1lri2: CdlamtJri8. Doderlein, Berioht ub. die von gesamm. Eohinoidea ill 
Semon's Zoo. Forsohungar. V. Jan Denkschr .• VIU~ 
Mem. 1902, p • 56 (698). 

IlcAiftOtTarlz ctil4m4ris, Anderson. Rep. Kat. Survey of India. 1898-1899. p. 11 • 

.I'ciitIoIAri:t CCIIaf'lMlrill, Bell, Fauna and Geography of the Maldive and Laooadive
Arohipelagoes, p.230. (E. Deaori). 

UlMllrU r.alafJI(JrV, Ileijere, Siboga-Expeditie, Echinoidea. Livr. XIV. 19o.~ 
p.51. 

lfoAiraofArk calamaris. Clark. H.L., "Catalogue of the Reoent Sea Urchins 
(Eohinoidea), in, the Colleotion of the British 
Museum, 1925, p. 4.4 . 

.,TaitiolAriz aalamQrI8, Olark, A.H., "Echinoderms from' the Marshall Islands'·, 
Proo. United States National Museum, Vol. 102. 
1952, p. 26~. 

lIc1iwolhri1: cal!JmtJru, Hyman, The Invertebrates, Eohinodermata, 1958, p. 622. 

This species 'is 'clotely related Go Echinotkri:t Desorii and Meijere(loc. cit., p. 51). 
• of the opinion that the two are synonymous. The interambulacral prima.ry spinee 
ve fragile, the inner cavity being more than ha.lf the diameter of the spine. Minute 
feeth are present, covering the surface of the spines and arranged in distinctly separatea 
.horls. The larger spines are usually black and white, while the· ambulacral onee 
are yellowish green. But in old specimens, the spines tend to become dull and black 
and lose their distinctive appearance. The spines of the young specimens of this 
species ere comparatively shorter, but at the same time also proportionately much 
broader. more or less spreading at the extremity, hollow throughout their entire 
length, and extremely thin I10nd delicate. The spines of older specimens frequentl1 
retain these characteristics of the young until they attain quite a large size. Generally • 
... ith increasing age, the spines become comparatively more ta.pering and stouter. lD 
the int-erambulacr,al region, the bare median space extends nearly to the ambitus. 

There are only four primary tubercles on each coronal plate, few secondaries ImcJ 
llamerou8 prominent mili&ries. The peristomia} membrane. is closely co,!,ered by large • 
.tcareous plates. The ambulacra are broad and the ponferous zone IS of moderate 
widtb witb from Jhree to four median rows of secondary tubercles between the two 
outer ·ones. The ambulacra near the abactinal system is slightly raised, so that th. 
teet is slightly inflated Ileal' the ambitus, with flattened actinal surface and somewhat 
tofticU outline towards the a*tinal pole, with depr-essed, abac1Jinal area. The abae. 
.al s:JBtem is ~arbl.:tl6 for tae large size of the anal system, ('.overed by .. thin 
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CQeJ.Ubrane. a~d ~Y strengthened by •. few caleareou~ granules.;' a single ro*,'« pta-. 
Ile&r the gemtal nng, and the small 81Z& of the equilateraUy triangular genital pIa .. , 
tepar&tE:d by greatly elongated ocular plates. '. 

'The ~olour of the spines varies from a uniform straw ~olour to ." ~h' "fiole* 
ooJour, WIth four or five broad bands of a darker colour, the tesL.,ndthtt· ... ~ 
8pinell being generally of a darker tint. The _ cOlpuration of the' tubercl~' i8'" qui. 
indistinct. 

. The peristomial membrane as wen as ~h~ anal IPembrane' of the yo~' is thickly 
ClD.ered by plates. The profile of small specunens is also more nearlY globular. 

,.Large adult specimens or this species from Mauritius in' the British M~ 
eoI1ootion are said to be dull and dark-coloured, being very different from the iypicIl 
'peClmens from other localities. There is considerable varia.tion in the. colour .-
.. ppearance 'Of specimens of this species from different localities. ' .. '; .'. !; ~ 

SP.ecim.em in. ~he. collection: One specimen, wet-preserved in.tcohol.. Lc.Ii.IJ: 
Tbola:yJrampar, 'IutlCOl'lIl. • . ..,..... 

. The test is ra.ther fl~t, Iirm and moderately thick. The spines are stout, longilh 
~~ 'tapering tow~ds the tip, and beautifully. cross-ba~ded altem~tely wit~ black ... .wte. The abactmal wall of the test, unfortunately, IS broken m the present ~ 
OlOll. The test and the ambulacral spines are ,of a darker a,olour than the apm. iJl 
the inlerambulacral area. The surface of the spines is finely and closely serratecl 
t'he primary tubercles are large, white, with raised scrobicular. circle rOl;Uld· th.e baa. 
which is distinctly striated' (milled). The actinal surface is flattened and the· abaclinal . 
• ea is depressed. There are few secondary tubercles, bu. numerous promineni, mm., 
tubercles are preseni . . ".'\ 

- Measurements: Length of an average primary epine: 44 10m. 

Diameter of ~he lest:' 83 DiJD. 
Height of the test: 33 mID. 

ORDER S'rlUODONTA 
The Striodonta include mostly extinct species of regultt.r sea urchins ana ·CODIiSI 

f8 four wholly extinct fa.milies, two other. families~ eachrepresetltedby only one ·Ii";ng· 
fpecies, and two other families, the Salenidae and Arb&ciidae which contain • Dum-~', 
bf»' of living genera and species. . . 

4 
, .~ 
.~ 

.. 

In this Order, as in the Aulodonta, the epiphysis of the lantern are aman, and. 
do no' unite above the teeth, but the teeth are keeled.. The pergnathic girdle gi.ee . 
rise to auricles in the radial positions and is reduced to a ridge or wa.ll in the inter-. c:'t"" 
".aii. The spines are solid, with or without It. cortex, and globiferous pedicellariae , 
are generally absent. 

Only a single family, the stomopneustidae! is .repre~n~ in the Museum eon .. · 
'ion by the single species, StomopnetUte, f1anoJari&, which 18 the only linng epeciea 
of the family. 

JfaJIlily STOMOPNEUSTIDAE 

'fbis family is characterized by the presence of a periproct of small plates,' ~ 
iIt represented by only one living ~pecies,. namely, s.tomopnemtel f'ariolaril, which ie 
tepreaentt'd in ths Museum collection by several speclIDens from the Madras Coast ana 
from the Gulf of Manaar area. . . 

The teeth are. keeled.· The prmiary tubercles are imperforate. The .mbul .... 
. plates are compolmd, composed of three elements, but in the median ~one, e.elJ foQf 
or five such plates are united and overgrown by one large primary tubercle. ',~; 



.' ' As ,raWDtioned above, this family includes only a single living genus and species,. 

.~ •• Btetl&OpaetlIte8 .",ir.lml8, a rather large, black or blacki:ili violet sea urchin 
~th PO~)1)Orous am~ulacral plates. It is a widely distributed, speciel:1 and is common 

"111 'the Jit&Gral zone m shallow waters in the \ Indo-Pacific Region .. 

Genus Stomopneustes Agassiz. 

The tePt is large, stout and uearly circular, although tbere is a slight tendency 
..",... obJiquity in the axis of old 2pecimens. The primary spines are long, stout 
,tad 6J.tely longitudinally striated. The actinal surface is' flat, the poriferous zone.,. 
fMcoming }:f'taloid; while above the ,ambitus, it ,is narrow, forming three irregular 
..,1'lical linf,(; of parallel rows of pores. The peristome is small, the actinal slits being 
I(CUCefJ matted. The primary tubercles are conspicuous. There are only two principal 
IOWI of pr~ary tubercles, both ~ the ambulacral and interambulacral areas. 

The single living species of this genus, namely, Stomopneustes "anolans, is repra.. 
_tea in ~he Museum: collection by several specimens, both dry and wet-preserved. 't" One or' the commonest and most. familiar species of regular sea urchins found in 
... ,Ii'bai zones around the South Indian shores. 

stomopneustes varioiarla (Lamarck). 

FIGUBE2', ~tJ and 26 . 

. '..';..... .tIf'ioIt.IrU, _ La!Lfd'()k, HiRtOire naturelle des Animauk sans Vertebr. 
ISI6, III, p.4:7. 

~ tXJf'lolariB, Agassiz, Mem. E~h. Anat., Echinua, 1841, p. x. 

.. ' J .~ 

" "r ~~. . ! . 

..... , ~ ttariolariB, 

Agassiz, "Revision of· the Eohini",' Cat. Mus. Comp. 
Zoology, Harvatd, No. VII, 'IS"2-74:, pt. I:q," 
p. 417; pI'. iv, figs. 1-3, pI. xxiv, figs. 31-32; pi: 
vi, figs. 11-1180; pI. xxxvi,figs. 2,3. 

Tenison Woods, '~The Eohini Qf Australia", Proc • 
. . Linn. Soo., New South Wales. II, IS7S, p. 156. 

t'enisonWoOds, HOn 801XL8 New Australian Echini'" 
Ibid •• IV, 18~, p. ~S8. . . 

ReviSIon of the Fossil Echini from the Tertiary Strate;' 
of I"va. . Notes, .Leyden Museum, II, p.73 . 

Stewart, '''On 80meltnictural features ofEchinosttephu~' 
molar., ete.,IJ. loum. Mibr. Soo., In, Ib80, p. 9~t.J 

'Bell, '~Observations on the Charaoter8 of Echinoidt'a If. 
,'; IV, The Echinometrid .. , Proo. Zool. Soo.,.:.. 

London, ISS1, p, 425. 

8CotnOptI6U8~ f1tJriolari8, de LoRr iobl,U El'hiDodl' 'UermMaes ~cu~:nes Spar. 'dHp' hV, de. 
o i atd,. e'·. unoe. JlLADl. 00. e ye. et 

d'hist. nat. de Geneva, XXVIII, ISSI, No. 8-, p. SJ. 

~68 fJGriolaris, Walt~, Ceylon's Eoh~oderrnen. lenalJohe ZeitscM., f. 
Naturw., XVIII, p. 374.. : ': 

BIiJIIIotmeUBfeB ~. DOderlmn, Echinodermen von Ceylon.Zool. Jahrb.· 
~,.: . . Abth. f., Syst., UI, IS88, p. 83.1'", 

-:' ';~ ~,' Bell. "Report: OQ ,. Colleotion of Echinoderms made .: 
if. >'.' , '.. .' 5;' Tuticorin, Kadraa'!, PrOo. Zool. Soc. London. ISss.:~ 
'!~::~':", . "y.,.' p.IS2.i·; ',,~' . :., '. 
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8tomoyneuu· f1tJriolorN. V~ MarienJ. Eohlnodermeb ... Nea.Oa!ba... 8itab. 
Ges. naiudt 'FreUlJda,BerliA.1888~No.9.p.lM. 

Bh~tI8tu "anoia';" PfefFer, Qatafribnisohe EehlDiden. Gee vOQ8~"", 
Mittheil, natuth., Mus. Hamburg, xm. p~ 48. . 

8tomopneustes f1anollJn8, ·Sluiter, Die Echiniden Samlung dee M1I8eUJII8 .. 
A.mIterdam, BijdrapD tot de Dierkunde. XVII. 
J890. p ••• 

Ludwig. Eohioodt'4'lD.6ll d. IaNlbargt.bietee(p .. 
V Of:ltzkow), Abhaodl. Senokenb. aatart GMaIJ.:, 
XXI, p.604. 

BtomopMtfste& 'OlWtolQris, Aa.derson, "On lome Indian Eehinoidet.··. 30m'll. 4aiatlf? 
Soo.Bengal. LXVIU. p. 188.' 

Stom'Jpneustea variolaris, Mortensen, Ingolf-Echinoidea, I, p. 126. 

BtomopnettSU8 variolari8. Meijere, Siboga-Expeditie. Echinoidea, IJvr., XIV. 1-. 
Stomopneust:es variolaris, 

p. 87. . 

Clark. H.L., Catalogue of t118 Recant Sea Urohlaa (lWd.; 
noidea), in the British Museum, 1925, p. 68. 

Gravely. "Littoral .. Fauna of, Krusadai Island. 111 ,he 
Gulf of Manaar", Bull. Mad.Govt. M..... I. 
No.1 (Na.tural History), ]927. 

Stomopn.euste. tJMiol4ri8, Hyman, The Invertebrates. IV. Eohiaad.er ..... ilia. 
p.52-'. 

This species is wldely distributed in tbe Indo-pacific Region and is ·~i~ 
Jhallow waters in the littoral zone. It has been takenbotha\ Tuticorin.ud at ~ai, , 
~mba.n and Shingle Islands in the Gulf of Manaar area.. It is a rather large, black;8I'·. _ 
'fiole* urchin with polypctl'OUB ambulacral pl&te8. A good series of specimens ofthia apeciet .... 
is reported as beilJg reprebented in the Britith Museum collection, and H.L. Clark 
(Ioc. cit .• p. 68), states that the largest of that series is from Tuticorin in So~th India and 
~ea8ures 95 mm. indiamelier and 50 mm. in height; The specimens also exhibit Mnsi- • 
lierable variation in the character and length of their primary spines.' • Some apecimena 
havellhorter and fitouter spme8, while others have longtr and moro·'slender-.,m...The 
eolour also variM, but is usually wry clark, gre,euish' black or .purplish black, or .,., 
Dearly bla.ck. 

This species has apracticany 'roUllded, 8Ilb.spheri.c.a.J test, with broacl, ambulacral 
areas mel dark,purplish brown spines, muehlonger QJl9De aidtol the &bell,'baa .. " 0... . . 

The test is thick, more or less irregular in 02t1ine When SMIllrom above, .... in. 
to the greater or It&ser eccen~eity of the axis; the aurieles are very slender, somewhat 
Clepressei: The aba.ctinaJ. system (apical system. of plates) is considerably large, comp~ 
fUld thickly covered witl1 small plates, be&l'ini secondary tubercles. The geuital eel OQUlar 
platesea.ch carTy on& secondary and several small. Dlluaries. The madreporic genital pta. .. 
is large, &odthe genital ring is narrow. with plates of uniform size. 

'. The bare teli,wHh the spines removed, is p~lrplish when fte&h.bu~·when bieIched. 
it becomes perfectly chalky white. The test it characterized by the presence of a conij~ 
noous gt'O')ve extending along the vertical suture of the pla.tes in the median infierambu. . 
lacral space. Thi$. groove is well marked in the ambullleral region .. The corOllal p .. tea 
are high. Two principaJ.verticaJ. rows of'primary tubercles are present in the· ambul&craf 
... iDfierambulacral spaces. the atnbulacra.l· apeet beingbl;lt aHghtly ...u_ iMa'ltha 
interambulacral. The· ambulaaral pla" IUe looaety covered by large secondaries an' 
irregularly arranged milia.ries, extending in,tob poriferous zone: The porifero1l8 r.cJDe' 

, 

) . 

~. ,.: 

,:, 
\ 



" 
1;1' tiParat6d from the' primarY rows of tubercles by a vertiCal row of' small ifiubercJe&.. Tw., 
:median inlierambulacral vertical rows of small ~ubercles, irregularly arranged ~_ 
*be 'pi'imary ro,re above the median space. , ' "~, - . 

. fJ'he peristome is aman, and the branchial notches (gill' cuts) are mOderatelJ • .0 
.arked. The tubercles of the actinal surface are small, but rapidly increase in 8lZe • 

wwds thd ambitus. The principal (i.e .• , primaryf spine. are stoui, solid, tapering an4 
-I'O~ely striated longitadinally from the prominent milled. ring. 

As already stated, there is eonsiderable varia.tion ill theoolour of the specimens., 
'Typically, th~ colour of the spi~es in s~ens of ~his .species from Mauritius, J ~V.l 
;SamM,.to., 18 reported io be olive green, Wlth purplish tips, but the colour of·, the spmel 
in Indian specimens. is normally very dark, greenish black. ~ purplish black. 

, The J?oriferous zone is. narrow above the am~itO.s.. D is proportionately narro:wer in 
''1Olt!er spec1Dleti.S, where, owmg to the great lla.ttening of the actional surface, the poriferousl 
JlOIle becomes extremely. petaloid, but the number of pores' in each arc'is not mcleasea . 

. In young specimeIis;':the actinal part of the poriferous zone is only slightly petaloid, . 
.. ammgement of the peres above, &nd below the ambitus differing only slightly. 

Although 'hi. is OD.(a of the most characfi<3ristic and well defined species of ,. .... 
~BcJUnoid8, yet there is (,onsiderablevanation in the colour and in the character and 
tcmgthOf fJhespines. Generally, specilnens in exposed 1ituations have shorter and ·stoute 

I tpines than those from relatively sheltered localities which )end to have, laager IID41 
.aJatively more slender spines. 

BWDelOUS •• ,ophioepbalons ff ~pe' of pedicellmc.e are preseal. 

. '!'he cteanett and b!~ached test of this species ;8 eommmily dd. a marineeorie,Mul 
.. >1ba, -'itt, tJf;out, ,blackish spin~s Me sometimes used a~ slate pe1lcils. The toberelee .... 

....... : Whieh'~& spines are mounted, are large and eoMp~U8. 
',". " . • <) 

8pcimenl,n the collection:-

'1. Reference Collection:' There are three adult, wet-preserved specimens and One 
"'fer, tiny, wet-preaetved yoUng, speeUnen belidaa many dry-preaerved tests in tbe 
.Reference Collction. . 

(i) One test. (white), w.ithcmt spines. 
TJOCality; .,Rameswara.m, Shingle Island, Gulf of Manaar. 

The poriferous zones of the ambul~ra., and the rows of primary, secondary anel 
milivy tubercles are clearly '8eflD.. The edge of the peristomial epening _ the oral side 
.aneV8U. 

MeasuremeDts: Diameter of' tbe test ~ 00 mm. 
Height of the, test: 45 mm. 
Diameter of the peristome:oo mm. 

(ii) One moderate.IQed· speciIne. with the purplish hlack spines intacfl. The 
'Spines are strong, stout and tapering towa.rd$the tip. bUt most of them are blunt &t \her 
tip. The spines at he sides of the test are the largest. The spines on the abactinal Ria. 
'U8. mucb sllortei and point downwards and oatwards. The miliary spmes are slender. 
!rho test il purplish brown, with thetu~ercles whitish. ,The pale brownish podia ~ "'y 'CrOW~ed' arid lli'e JDQ8l', etm8picaaly .. on .• ~ actiMI aide in th& ambuIacrat 
.au. ~ality ~ Ma.dras Harbour. 

MeallJ\ll'(lmentA • Diameter ~ .. -_! .. 'aa 
~ of teet: as ,J1UIl. 

, ~. Di ....... ef h peri,tome!. 14 IDIII. 



*~ ~t! .~=:'rJbutlarger specimen, with more lonsish, tapering _ ~ 

. .;,. '. .• 'Locality: HlU'ooui- Arm, Royapuram Bay, Madras, Chinglepu •. Dia¥Gt. 

. .... '.' The spines are purplish black. SOIlle of the longer primary &pillet are ..... · 
~~~ '. . .... ~ 
, ' lrfea'UleIQenta ; Diameter of the te6~: 70 mm. 

Height of the test;' 45 mIll. 
Dialneterof the. peristoDl~ : 16 mm. . 

, {iv) One very small. wet-preserved, young specimen with the spines in""" , . 
Locality: B&D.leswaram, Shingle Island. GuU of Manaar. 

',.' '- -

'. ' .. : . . • . The specimen is rather pale purplish brown, with the ~ short.P119~" , 
_ ..... , tapering towarcls the tip and whitish towards the tips. ' . ' .' .' 't 

Mea.uremellta: Diameter of the test: 15.mm. .. 
Height of the test: 8 lnm • 
. Diameter of . the peridtome: a IIUD. • 

. ,:'Tbe ..,mea OJ) tbe ablotinal side in this specimen. are rather shorr. end ...... 
... ora the oralaurface and directed sideways. .'~ 

Besides the above, ", grr.ded series of eight dry-preserved tests of this speciee,tfdJ 
bleachd and white, rangjng from a tiny young specimen toa very lil.rge.fu11~groWn_ 
(rom. Pulli Island. and Shingle Isla.nd in the Gulf of Manaar, collected in 1~3...... at. 

" .. ~b.le~. the Uefe~t'.oce C'.ollections. 'rhese l»'e chy; el~ptyshells ,!,hich were wasbec1.~p _'he beach on these Islands. Portions of theJ~tem, con~stingof.the·arched ~ 
Itecea rising from t;he actinal wall interio:t;ly are persistent in mosi of £hase' deAd _t.. 

tVl One very young, small specimen, Localitl: Pqlli Islrmd,. Gultot"Wof 
!i . , <. _ .,; - ~, ' 

)4easuremen_: . Diameter of the teet; '85 mm. .' ~ . i 

Height of the test: 18 rom. 
Diameter of lhe peristome; 19· mm. 

(vi) One slightly larg~ specimeb.~: . Locality: Pulli Island, Gulf '~JlaD"', 
" " .. :" ": 

;Diameter of the test:·· 56 _ 
Height of the tesll :8~ rom. 
DilIDeter . Q(. the peris;oDle:J3 1JlID;-

'(m) One larger (tnec1iwn.-sized) speciQlen. Locality: PuW Island, &.Ilf at II..... . ....... : 

MMiuremen- ~. Diameter of the *&8\ : 78 mm. 
Height of the test: 4J mm! 
H~gh1l of the' tes' :.: 45 ~ 

1feuurements:'· Diameter of }thetest t 82 Dun. 
Heigh1lof the test· GO mID. 

Diametetot.h. ~l'ittolu:t. • tmJi. 

r 
i 

'."'.' . f-'''-
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(~ One epecimen. almost similar in size iO' the above (specimen Ito. Will,,, 
~., :. Shingle Isl.nd" Gulf of, MaIlaar. . r •• 

MeMurementa ; Diameter' of the test: as mID. 

H-eight ,of· the test :4UIldD .. , 

Diameter of the perit;tome 

(which is slightly broken): 24 mm. 

(z) One larger specimen. Locality:. Shingie Island, Hulf 01 ManMlr. 

Me"81lZ"ewentt : Diameter of ~hetest ~ 9~ mm. 

Height of the ~sfl: 60 mnl. 

Diameter of the peristome: ~5 mUl. 
, , "-, £ 

(xi) One lar~e7sized specimen, not well bleached, Mid pale dirIy browD in cdG_ 
DoliJJ: Shingle Island. Gulf of Manaar. 

The apical syatem of plates is well seen iJ;) $hi8specimen. 

Meul1remen.j : Diameter of the test : 97 mm. 
Heighb of the test: 58 mm. 
Diameter of the peristome: 25 mm. 

(m) One still 'larger specimen. Locality:. Pulli Isl&nd, Galt ot M.n .... 

¥eunrewcnta! Diameter of th~ tesl: 100 mm. 
Height of the ~s.: 57 mm.· 
Diameter of the peristome : 25 mm . 

. The peristome appears, to remain almost constant in size ' affier. eerf.ain ~, 
,..tb.ough the siZe of tbe.tf\!::ct may increase as the speciInen grows older. in ihis 8pQCiee. 

- - " . - , . ~ 

BesidM the ahove specimens. there is one large, wet-preserved specimen from Shingle 
1I1anc1, two large .. dl1-preserved spceimena with spines intact, also from Shingle Is1&ncl. 
t8nd one large, dry-preserved. perfectly bleached, white test of this species without spines, 
probably from the -.me locality &nd one disarticulated Aristotle's Lantern (muticafiorlt 
arpllratus of a specimen of this speciet! with the individual parts labelled-aU e.:dribited ~ 
\he. Gallery. ' , . 

ORDER OAMARODONTA 

In 'his Or<:lerfhe eriphyses of the Ian~em are enlaT€ed and wide. and mee'inlDtp .. 
'Ofe!' the foramt'lu magnum, across the top of elloCh pyramid forming,. sort of b&l' in front 
Of the ~th. Tho teetlt ArC keeled. The ambulacra arE'! ot the diadematoid or echinoicl 
-,pea or polyporou8 nri.nt" of these types. ';l'he spine! are solid, without a cortez. The 
primary tubercle~ a.re, imperforate. All the four types of pedieellariae ve present in 1argti 
llmnbers.and the /!lorifp:r(lUl~ type ill often providf.d with "talked glands. The .uricl." 
lie perignathic girdle generally from arches over radial structures passing on 10 \hi 
~&; , . .._. 

~,'. In the yo~ng 6pecimens, the periproct is often occnpied 'by a large.plaf.e which i. 
later U81lally partly 2~sorb~d or else replaced by small, plates. . '". 

",,' Most of th('! com'Tl(il'l .nd more familiar regular urcbins of the JiflmalllOne ~ ... lb. Ord~. The e~sting species aregroupedintQ ~t famili~ , '. '. . : ," 
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l'amUy TEKNOPLEURIDAB 

In thie family. the test is more or less aculptured by pits ana depreaaions aloDtG.· 
lUta:re.and on ihe rIat.e9. a~d~heplate$ aresutllred together by r.syatem:ofpiteaocl· 
bobs. The gill c:Jts lore ruostly shallow. The, meT!) berEl of t~is family are mostly 1IIiaIl',,' 
GZQhins, witb short, brightly colOOl'ed or brightly banded spines, and are limited totropi
... and subtropical regions", except the Elasterlt Pacifio. . . 

The ambul.eral plates are' compound, WIth three elements. Pits or sculp'UI'inf .... 
~t on the coronal plates dorsally., The ocular plates are all usually exseri. 

This large and in~ting family contains the smallest of the regular Echinoidea,. 
Ilbd many of the most bri!lillntly coloured formtf. l'his family is rE!}>9r\ed to be repreaentea 
... the British Mu~um collection by more than U(I() specimens. belonging .to, 38 apecn.. 

, . 
This family is divided into two sections or su~families,one of which, namely, Trigo.., 

oocic1arinae, con~"jns mOIjHy deep water forms, cl,&racterized by sculptured teats.usuaIl7 
"'thnllllsii& (below 20 mm. in ruanieter), while the other, namely, Temnopleurinae, ron ... 
tams li~u()ral species (sometimes, found in wai«s <4. ccnmclen.bledepth) 'lihoae teeia' ... no' sculptured, aad are, as a rule, of moderate or large f.lize. Of these, speeiesbeionging 
In the latter subfamily are na.turally more numeroo.s &lid more common and &re eharacteri
cecl by great variability ,and. tuverl!ity of form and colour. Natun.llY, l'IpeCle& oftbis family, 
represente.} in the collection of this Museum belong only to the latter sub-famliy, th .. 
TeJPD.opleurinae ,and are all .littoral forms. 

Bub-fa.mil, TEMNOPLEURINAE 

The test is not sculptured. The species of this I1lb-f&mily &re mostly li"oral'" ... 
pnuesateats of moderate to large size. Two genera are included in this. sub-family, namely .. 
(l'emnopleuf'es and, Salm6Ci~and both these are represented in the Museum collection~ , 

, ' 'P-le compound ambulacral pla~e$ ,&re composed of wto primaries and an ',~~ 
llmiplaiio while $rtie sutural pits are presen' and often undermine abe pla ..... 

• Y/ c- • 

'Genu,&almacta Agassis. 
" 

·t 
'~"I"",i~ :', 

~-: -.,-

.. , The tea'. ~oderately fhick,more or leas conically ovoid: high, or 8ome;b",t ftattenecl .. 
~&Uy over 50 mm .. in diameter in the adun state. The pores are irigeminate. ~, 
lub£rcles are crenulated, not IJt'rfc.rate, arra.nged in several vertical rows, 0&' 'he ume timIt 
forming regular horizontal rows. The coronal plates at the ambitus each bear 4 to 9 primar:J 
hbereles. 'l'he median interambulacral spaces are frequently .bare. Angular pores ... __ 4," 
present at the i~nctioJl of~he pl.ates .. The .. ~actiD.al syste~of plates is prominen-. , !h4 " 
toctinal svstem 18 sniall, WIth shgbt mdentatlons. The spmes are fine, slender, loD,gltu. { 
\tinally straited and short. One of th~ msot characteristic featurea of ~his genus is that' ."/ 
.. pitls on t~\e 1:es- are reduced to mihute pores at the sutuml anglea of the coronal plat., ! 

The .uricletare nftenhigh, thin, with high connecting ridges and small, auricu1ar-
1afMileD.. The ambulacral system is broad. The profile of the _. of all, apeciel nriea 
~yiu this genu8. 
... . . 

Two species of this genus &rere-presented in the Museumcolleetion, namely Sa/~ 
Meowf'" recorded from the Madras, C08st, and Sal~ f)irgulata.. OC?utTina' ,on x.ru..a.t 
fII1d Shingle Islands in the Pamban area in »te Golf of Manaar. 

ne latter IIpecies. Sa.lmaciff)ir!lulata., may, be readily distingulsbe{l from th" former 
,«<~ Wcolor) by tlwo fact that the ,spines are.unifQrmly purplish bIlle, While ~ "'1eU b.color tile spm.. a.' J;ltettll1 bt.nded al'eI'.nll.tel1 ..mh white tn4: 'Wia>14 -

! 
! 
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iIlalmacis bicolor, 

.8almacis bi~olor, 

,8alm~is bicolor, 

..l?almacis bicolor, 

,8almaeis bicalor, 
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Salmacis blcolor Agassiz. 

FIGURES 27 AND 28. 

Agassiz, Val. Mon. Ech. Anat. Genre Echinus, 1841, p. -viii. 
'.<, 
' .. -

Agassiz, "Revisios of tt.e EchiI'j", Cat. Mus. Comparative 
Zoology, Harvard, No. VII, 1872-74, Pt, III, p. 471; 
Plate viIi a, figs. 11-12. . 

Agassiz, Report of the ScieLtific Results of the VOYB,ge 
of "H.M.S. ChE llanger", Zoology, III, 1880, p. ] J3 

\. 

Clark, H.L., Cat810gue of the Recent Sea Urchins (Echinoidea) 
in the Collection of British Museum, 1925, p. 84. 

Koehler, Echino'd(a, nI, R.I.M.S. Investigator, Indian Museum, 
Calcutta, 1927, pp. 78-80; p1. xiii, figs. 1-4 and 6-11. 

.Smmacis, bciolor, Gravoly, "Shells and other Animal Remains of the Madras 
Beach", Full. Madras Govt. Mus., Natural History, V, 
No.1, 1941, p. 

8tJ1,macis bicolor, Hyman, The Invertebrates, EohinodeJmata, 1955, p. 526. 

This is the most common and familiar species of the genus Salrrtl(i,()is, and is widely 
'IIlistributed in the India.n Ocean. 

The test'is m(;derf:ttf'ly thick. The peristome is of moderate size, decagonal and with 
-very slight inilentat iol1s. The abactinal system (apical system of plates) is large, with 
:broad, genital rings; the genital piate.; are of uniform size. The madreporic genital plate 
.is only slightly larger. The anal system is covered by a. comparatively Few large, polygonal 
plates, carrying slnall tubercles, i'Tegularly arranged, with smaller ones between them. 
The ocular plates ale irreg-ularly pentagonal, small, eJ\cluded from the anal system. The 

:temtal plates cR.rry a rinf! of secondary tubercles near the a.nal system. The interambulacral 
~pace is cOVf"rc~ by tubercles of very uniform size, arranged in vertical and horizonta.l 

, rows, decreasing gradl18tlly fram the.: 'ambitus:-to the abactihal pole ; the verticli I'OW9 
;adjacent to t.he l'oriferous zone are slightly larger than the others, as many as twelve 
vertica.l rows being present at the ambitus of a moderate-sized specimen measuring 50 mm. 
in diameter. The coronal plates are Larrow. 'rhe plates carry in addition to the primary 
spines an irregular horizontal row of small grannIes above the primary tubercl~s. 
In the amhulacral space, the two primary vertica.l rows adjacent to the 'pori
terous zone are as large as the interarubulacral prlmarie&. The median space is filled with 
from four to five irregular vertical rows of somewhat smaller tubercles. In large specimens, 
the second inner ,vertical rows are frefjuently as large and regular as the outer row. On 
.. ~ plLfci • _ pnulea occupy the upper pari! of the. coronal plate. 

On the actina) (oral) side of the test at the ambitus and below it, the tubercles 
nn'ease rapidlv U1 size. 'lf1d cover the whole actimtl surface close to the actinostome with 

_berelee ofver:y uniform size arn.ngedin regular, horizonta.l orws, but becoming slighbJl, 
.cnan~r towards the peristome (actinostome). The median ambulacral tubercles, however; 
-limjniiilh gradually in size towards, the actinostome •. The porife~ous zon~ is broad. Th61 
prell Me l,arg8J ncuIarly arranged m arcs of three paIl'S. ~e spmes of thebesil ab~ve th~ 
ambitus are short, point'ed Rl1ci ,"l",IHler, and are 01' a greemsh colour 8,nd banded WIth five 
01 six transverse bandq of violet. 'rhe spines of the actinal surface are much longer ;Hld 

IIroader, frequer:tly flnttencJ, gradually taperin~ and blunt. at the extre~ity and b.anded 
'limll!tr to theerines abo .... e the ambItus .. Sp¥letlmes thf;l flpmes a~e prettJly banded m red 
and yellowish green. '.i.'he colour of t~o fiest" .whep. dry, l~ yellOWIsh brown. The ~s at 
the median junctions ~re small, and the horlzontal sut~r~s of t.he coronal plates sbghtly 
:furrowed. 
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The specimens are usually about 45 t.e 50 ;mm. in diameter (test), but 'the largest. 
specimens mea!'ure 77 mltl. in diameter and 49 mID, 1Il height. Specimens of this species 
have been collected from a wide range of localities including the Red Sea, Indian Ocean, 
M.~zambique, CeyLn, Z3ffiboangan, Madagascar ana Zanzibar. The sma.llest specimen 
oC this specie~ in the Britiflh Museum collection from Macclesfield Bank is described a8-
benig about 7 mm. in ;,l;:lmeter, with the spines 'I mm. long. 

There is c0UsiderIlJ'le va,riation In the colour of the specimens in this species. Cla.rk 
(toe. cit., p. 81) cites the instance of certain specimens of this species from Madagascar 
in which the test ~hows no red whatever, looking more like a brightly coloured specirr.en 
of S(llmlLci.~ 81}haerQidcs, and there lS much violet on the primary spines; the amall spmes 

. are violet and reddish brown and the bases of the abactinal primary spines are tinged 
with red. Sometimes, the bases ot the primary spines and the: smaller spines are. more 
atrongly reddiE'h. 

III Salmacis bicolor, the globiferous pedicellariae are very a.bunda~t. 

()lark (Zoe cit.), nag.cs specific mention of two &pecimens of this specie. in the Briti.3h 
Museum collection which are from Madras and states that these are of interest, for while 
one of them is a typical Salmacis llicolour, the other is almost as violet (or purple) and as 
devoid of red as the specimens from Madagascar in the British Maseum collection. 

In the Cha1leLger Hel'ortf>, Agassiz (loc. dt., p. 113), records iha' the specimens of 
~his species pertaining to the Challenger Expedition were collected from Zarbboangan and 
were fr01.1 a depth of ten fathoms. 

This species if> COlUllon in the Madras Ha.rbour, and Dr. Q-ra.'vely, (loc . . cit.), mentions 
that when fresh the test of this species is .covered with spines'c1iaracteristically banded 
with purple and pale green (or yellowish green). In Salm.acis bicoZor, ~he su:iiural grooves. 
on the npper parL of the shell (test) are much morepronounoed thain in the next species,. 

. Sal1t~acis virgulata. 

Specimens .ill the collection.-(i)· Orie specimen; wet~preflery~d, moderately small. 
LocaHtj: Madras Harbour. 

The spines on one half of, the surface of, the te~ have fallen away, and only the 
.-pineS! in tbe other half oftbe test remain intact. The spines ate slender, l'ather Ehori~ 
paleyellowiab white, beautifully Cl'OI&banded with purple. The tubercles are· arrange!l 
in regular vertical rov·s. 'rbf' spines above the ambitus are'rather short while the !pines 
el! 'le actinal (\JraJ surf'lC'e are much looger: 

MeasureJllents : Djameter of the te.St :. 403 m:m. 
Height of the test: 29 mm. 
Diameter of the peristome: 9 mm 

.~;::: =~;~, :~~ ::~;~;e,;t~::,;;::c~~~ ~:.~, 
(ii) A smaller (younger), wet-preserved specimen. ( 

Locality: Madras. 

SmIleS are,per~st'~n.t'~roughout the surf~de of the test. The. colour of the SpIlle&: 
is ti1.ded intO· dull greiit:lhvVh~ and the violet cross-banding is much faded and only 
faintlYV'isiblc.· . , .. " ." 

. Measurements: .~ .. 1> " ••. ,-: 

Diameter of the test: 25 mm. 
Height of the test: 15 mm. 
Diameter of the peristom,: 6 mp1. 

A,vt'lrage leng~;h of the spine~iust ~low thea~bit,us: 11, IIUIl. 

Average lengtb of the spines abo~e the ambitus: 8 Dim. 
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, '(iiij:t>ne, spcciJ:nen, ,wet;preser"ed.Locality : . Ennur, 'lbtained from the Fisheri" 
£idlogica.l .suJWI)T 'Stal.i<\li .• E;4irilf' ," . 

. . " . 
The sp;nes in thlti specimen have almost completely fallen away. rfhe test is 

t1eyiMl brown. v-ith the aliIhnlacra'1 'areas appea'ri~g a~ aouble coppery reddish brown 
verticitl rll.diai ZOljeS. ' 

Me,~surein~nts : 
DiaQ11lter ~f -the _t: ~ -mm. 
HeigM of the test : 35mtn. 
Diameter of the peristome: 12 mm. 

(h') One ,slightly smaller (young) specimen, Locality: Ennur, obtained from the 
Enn'.lr Fisheries Biological Supply Station, Ennur. 

This sp~imlen has :more idf i1he gpihes Ihta.ct 'on tihe 'abactillal Side gb6ve tho 
.nibitius ethan :thep'teVious specimen, but thb spines hav.e completely fallen away on the 
:aC.tinal su,tface. 'The bpines are pinkish violet for about 5 mm. of their length .over tho! 
b~lpOrtion anci become yelloWiSh and crOss-banded only beyond this basal unifornil~ 
pinkish viOletporu1.on: 

Me"sU;l'ement~ 

Diameter of :the teSt 
H~ight of th~ test 
®iam~ter (jf >the . ret:·iStome ". ~ ;, 
A verage length of the SI-,ine on the abactinal sida : 8 mm. 

Sql~s ,iiirg'u'iata, 
.8dlt'if.(Jcis virtUlma,. 

Salmaels virgulata Agassiz & Desor. 

,FilG'UltE -29 

Agas,$iz ~1lod .Desor. Ann. ·Sci. Nat (3), VI, lS46,p, 359. 

mderlein, :Bericht. nber die v. Semon gesamm. ·Echinohtea., 
'i!:L SEMON. -Zool. -ForSchuDgsr. V. JJen. BeDkschr.~ 
VIII,1903, p. 70 (712); pl. LXII, figs. 2 and 2 a. 

BalmMis virgu'lat'a, Meijara, ~~hlnoid.ea, .Siboga~EWEldit~, XJ;.lII ,nin. XIV), 
1901l,pp. 83 ·a.nd 229 (Key); pJ. XVII, figs. 273 a-b. . 

.8almacis virgulata, Clark, H.~., Catalogue of :tile R!3(e~t ;,~ea Urchins (Echinoidea) 
in theCoHedtion .M the ':erltiSh Museum, 1925, p. S7. 

,salmacis vir,~lata, Koehl~r, R. Echinoidea, In R. I. M. S; Investigator, Indiaa 
':Museum, Caloutta, pp~ 81-82. . 

-Gra~El~y,~'.~~t~?~ .)l'auna of~rusadai Islti\nd, in .therG.lf of 
M'~~r ., :Bu1t. ,M.adra~. Government M.usElt1,lm, Natural 
Histo~y,J~ ~o.l, 1927,,P. 171. . 

.8almOOls tJirgulata, Gravely, "Shells and other Animal Remains of the Madras 
Beach", Bull. Madr~ Government Museum, Natural 
History, V. No. i, 1941, pp.88, S9 . 

. Thi" sp~ci~s oreurs on bo.th ~sadai and Shingle Islllnds near l'a III hall i'! ;, .• 

odf Mana:ar'a.rea. but is'hot coIDtnim Of1 either. It has also been recorded from the Madr&s 
Beach (loc. cit., pp. 88, 89). The largest specimen collected from the Pamban area has a 
shell about 12 em. in diameter, but rio'Cirthera bavebeen fonnd nearly as large as this. It 
'W~s found q~ Shingle Isla~~. 

~rhis specie:'! ,ca~ 'be l"ofl.dily dlsting'.li'Shed frolll the preceding one (Salmacis bicolor) 
:)y its 'Shorter arla un~yp'ttIp~hblll~ ~ines arid by ~e abse~ee of deep transv~~se 
.grooves between the T.lates of the shell. :Unlike the preC'edmg speCIes, the prlIl'Hi.ry splIM~ 
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are not handed. The colourBof the Brines in specimens from different loca.hties are of~ 
diverse, the base and tip being often of different colours. The coronal pla.tes a.re ~eparated 
.... -. other only by 1Utare.~ ., edge of which may be slightly bevelled. 

The British Museum collection reported by Clark (lac. cit., y. ~7) is sa.id to contam. 
·110 good series of fourteen specimens of this species frorr. Tuticorin, of which the largest 
consisting of a bare test only, lis 66 mm. in diameter and 431 mm. in height. The other are
ilaid to range from 30 to 50 mm. in diameter and are des.cribed as being greenish white,.. 
/With the primary spines bright reddish violet, more or lease white-tipped. A specimen 
Df Australia in the British Museum collection is reported to show interesting peculiari-
ties: the te~t in his particular specimen is descri'bed as being low, and 25 mm. in 
diameter and 12'0 mm. in height. AbOTe' the ambitus it is wholly white, but the-
primary spines are violet with white tip3. The Specimen is 8ft.id to resemble 8almacis 
dU88umieri strongly. 

Meijere (lac. cit., p. 83) referring to ,the specimens of this species in the Sibog .. 
Expedition collections examined by hIm reports specifically. on three specimens of tIn. 
species of diameter 68-78 mm. The spmes are reported to be red, with ·white base and tip" 
.The white colour of the base is said to extend to more than the, length of the spines
on the apical side. On the oral side in two of these specimens, the spines are found ~ 
be cOIYlpletely white. In the third specimen, the spines have broad, purplish horizontal 
band:'! just before the tips. The globiferous pedicellariae are abundsnt and relatively 
short and broad. 'l:tJe walls of·the pedicellariae are found to bear simple, calcareou.~, 
C-shaped bodies, without teeth. ' 

Specimens in the coUection.-The following five wet-pr~rved specimens of this. 
speCIes are contained ·il the Museum's Reference Colledion:-

(i) One specimen. Locality: Madras. 

The test is i110re or less subspherical an<l conically raised and arched On the 
abactinal side. The tedt is creamy yeliowin colour with the interambulacral areaS: 
ra.diating ad narrow. brownish bands from the apex. The primary spines are uniformly 
deep purplish, but their basal portion is pale yellowtsh white. The seoondaryand milh.ry 
spmes are slender and whitish. 'Ihe spines are pre~ent only over a portion of the Sl1rfa.c& 
in the present specimen, havin~ fallen away from the remaining portions. The spines. 
on the adinal surface (oral surface) are longish, more or less unifromly wbitish or only
faintly tinged with violet and they are densely crowded and point downwards. 

Measurements: Diameter of the test: 65 rom. 
Height of the test: 45 mm. 

Diameter of the peristome: 15 mm. 
Average length of the primary spine: 3 mm. 

(ii) One young Rppcimen in good condition. Locality : Shingle Isla.nd .. 
This is a young specimen, rather small. The test is almost spherical, more ,'1!: j" 

less flattened on the actiom.l surface and bightly and' convexly arched Oll the abactina~ , . 
lIide. The ~pinesare rather short, uniformly deep purplish and densely crowded. ( 

Measurements: Diameter of the test: 37.mm. 

Height of the test: 25 mm. 
Diameter of the peristome: 9 mm. 
Average length of a spin~: 5 mm. 

The colo'.ll' of the test in this specimen is uniformly drity greyish brown. ihe:
peristime is greyish white. 

(iii) One young specimen. Locality: Krusadai Island, 1925. 

This young specimen is also fairly small and more or less of the same size &nCt 
colour as the rre<,eding &pe-cimen from Shingle Island. The spines are uniformly dark 
pUl'pliah, while the colour of the test is a pale dirty greenish brown. The periltome .j~ 
d&rk greenish [frtly. 
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ldeasurements: Diameter of the test: 37 mm. 
Height of the test: 27 mm. 
Diameter of the peristome: 9 mm. 
Average length of a spine: 5 mm. 

(iv) One specimen, acquired from the Ennur Fisheries Biological Station; the 
original locality (collection spot) is not known. Th~ specimen is wet-preserved, with the- _ 
bare test only intact, and with the spines fallen away for the most part and the remnants. 
,of only a few scattered,spines persisting. The test is moderate-sized, sub-spherical, mor. 
or le',~s flattened on the oral side and conically raised and arched on the abactinal side. 
'rhe te~t is pale, crt'amy yellowish white, with the interambulacral ar<eas showing as pnlc~ 
brown bands radiating from the apex. The few stumps of the spines still persisting on 
the test ar,3 more or less uniformly purplish, with pale yellow basal portions. 

The Aristotle's Lantern is well seen as. a whitish conical structure partly pro
Jecting through the mouth in the cf:ntre of the peristomal memblla.ne in the present speci
men. The tuberclE'S on the actinal surface. which are well seen in the present specimerl., 
are closely crowded. .. 

Measurements: Diameter of the test: 56 mm. 
Height of the test: 36 mm. 
Diameter of the peristome: 12 rom. 
Average length of the persisting spines: 5 mm. 

(As the spines arE; mostly broken,. their true length' cannot be determined 
accurately in tbe prep-ent specimen). 

(v) One ymw({ specimen, with moderately small test, somewhat depressed. 
Locality: Tuticori 11. 

The test is rather bare, with most of the spines dropped a.way and only a few 
persisting. The 9!lines arf' uniformly purplish, with the basal portion pale yellowish white.
Thet-est is pale dirty greyish white, or dull greenish white, with the interambulacr&l are •• 
marked as darker raJ~atIDg zon~. 

Measurements: Dlameter of the test: 88 mm. 

Height of the test: 21 mm. 

Diameter of the peristome: 10 mm. 

Average length of So spine: 6 rom. 

Genus Temnopleures Agassiz. 

This genus is characterized by the presence of pits on the plates of the aboral paif 
of the corona. 

The test is, regularly arched, more or less conically avoid; the actinal part of the test 
is more Or less concave. The primary tubercles are crenulate, imperforate, forming twG. 
principal ,-ertical row:~ in eac}l aI'ea. 'J'he cor~al :{>lates at the ambitus ~car 1-8 (rael:v 4) 
primary tubercleB 'Ine pores are arranged 1n SImple rows, but formmg more Or ItlsS 
undulating and lI'Ier.ularly arranged zones, The angles of the plates are separated by deAf
dater!)'l and vertical grooves in the ambulacral as. well as in the interambulacra.1 ares.s. 
J~e spines are l~ng; slender and fluted, especially those near the ambitus. Those of the 
upper part of the tes~ are .shorter. th?ugh .prop()rtionately equally fine and slender. TM 
auricles are broad, "nth hIgh connectmg rIdges and aurIcular foramen. 

The species included in this genus are mostly of moderate to s'm~ll size, seldom more 
than 50 mm. in diameter 
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A single species, 'femnopleurse toreumaticu8, which IS the commonest and most 
wldely distributed species of this genus in the Indo-Pacific Region is r1ipL'esellted in the 
Museum collection hy s(,'7eral.specimens, both from the Madras and Pamban areas . 

. Temnopleures toreumaUeus (Leske) . 

. J1.iauBBs gO ANP· 81. 

;(JidQ,ris loreumaticQ, Leske, Additam ad Klein,NaturaJ. Diilp. $(j1uno~dea.,1778' 
p.I55. 

Temnopleures toreumatie'iB, Agassiz, Report of the Sc:entific,l~6sult8af :the Voy~e 
, of H.MJ,. CM~nger, Zoology, IU, 1880, 

Echino:dea, p. 107. 

T, emnqpleure& tore'{hmaticus, Tenis~I~-Woo~, "The Echini of Austradia",Proo. LinJ..
Soc., N;'S .. Wales, Vol. II, lS78,p. 1&9 aad 342' 

Temnopleures toreumaticus, Teniscn Woods, "On some new Austi'ali8.Jl Echini", 
Ibid., 1880, p. 2h9. 

Temnopleures toreumaticus, Tenison WOJda, "Habits of Echini", Ib::d.,V, p. 200. 

Temnopleures toreumati(}'N8, 

Pemn0:l'eures toreumaticu.Y, 

Pemfl,'Jpleures toreumaticus, 

, 
Temnopleures'toreumatious, 

.Pemnopleures toreumaticus, 

'Temnople'ures toreumaticus, 

Temnopleures toreumaticus, 

Temnopleures toreumaticus, 

!1'emf"opleures toreumaticus, 

Pen, "On some genera aud species of the Temno
pleuridae"~ Proo. Zool. Soo. London, 1880, p. 424. 

Eell, ",Onsome points in the Morphology of ,the test of 
the Temnopleuridae", Joum.Linn. Soo.London 
Zoology, XVI,. p. 350. . ~ 

Bell, "Rep: Zool. CoH. of thO' Voyag~ of H.M.B. 
Alert", London, 1884, ,p. 119. 

Doderle.;:n'Seeigel von J!i.pan und4en LiWKiu~Inseln 
Ar'fl1iv. .f. Natnr,g. Jhg., L~, p. 8.7. 

Duncan, "On the P6'r;gnath~c Girdle of Echinoidea';' 
Journ.Linn. Soc. London, Zoology, XIX, 18f6, 
p. 190. 

Bell, Echinoderm Fauna of Ceylon, Scientif. Trcn&act. 
'R.Dublin Soc. 1(2), III, p. 651. . 

rBen, "~eport ·ona. {Jollect:on of EchincdH;l1l8 made 
at Tuticorin~ Madras" Proc. Zool. Soc. London, 
USS, p. 3 3. 

Ramsay, C.:ttalogue of tho Echinodermata in the 
A ustra ta"n Mus)um, Ech:ni,lS85, p. 46. 

Duncan and Sladw, R£1port on the Echirl6idea of the· 
:Merglli Ai:.chipe18go", .Juurn.Vnn. Soc. London, 
ZoolQgy, XXI, p'. 317. ' . 

-a'tml.nopleures :tor.euma.itms, 'Duncan, :Ech"noderms ll;Jld Arthropodsfr()1D. Japan, 
. Proc. Acad. Nat. Soi-Philadelphia, H91, p. 214. 

Temnopleures.'toreumaticus, .:Bedforg,' "On .. Echi~l)del1l\s .Jrcm Singapore f,nd· 
Mahcca", Proc. Zool. Soc,:London, J900,·p. 280. 

--;Tem1ioifkures toreumatlcus,Andersdl, "On some Indiall Ecltindld'ea", JOllrJl. 
AsiatioSoc. 'Be:ngal~ LXVUI, 1894, p. 188 . 

. . "!l'e~pleur(',8tdreumaticU8,BeIl, in Gardin)r'sK unl1and Geography of the Mltldive 
end L'l,ccadive Archipelagoefj,'P' 2~1. 
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TemnQpl'eur'es'roreumatic'(I,8, Meijere," HcMnoiuea, Siboga Expeditie, XLIII (= l;vr. 
XIV), 1904, pp.80-i31 and p.228. 

T.r1fn,')pl~'I.~/res toreurnaticus" Clark, B.L., Catalogue of. t4~ J;tecol.\t Se~ l.Jrchins 
, rEchinoid;ea) in the Britis:n lV.J;useu¥l' 1925, p. 82r 

Temnopleures toreumaticus, Gravely, "Littoral Farll~ of Krusadai Island, in, thee 
Gulf of Manlar", Bull. Madras Government 
Museum Natural ~istory, 1, No. r, 1927, p. 170. 

Te~pleures toreumaticu~, Gravdy, "SheUs and Other Animal Remains of 
the Madras Beach"" .Bull. Madr. s Government. 
Mus. Natural History, V No.1, 1941. p. 88., 
tig!J. 30. 2. 

remnopleures toreumaticu8, Clark, A .R., "Echinoderms from the Marshall 
Island", Proc. United States Nati0nal MU8eum~ 
Vol. 102, 1952, p. 270. 

Temn'Jpleures toreumaticu8, Hyman, The Invertebrata, Echinodermata, 1955" 
p. 526. 

This is one of the commonest species of Regular Echinoids met with on tbe Indian 
shares particularly in the Pamban area in the Gulf of Manaar and is widely distributed in. 
the Indo-Pacific Region. Most of tbe specimens in the Museum collection are from KutikaU 
Point, in the Gulf of Manaar, but it bas also been found on Krusadai Island. It is a 
moderately small fcrm of a somewhat dull greyish colc·ur and ratber long and more or 
less distinctly lauded spines. Tbere i~ a great oleal of nriation in tbe size, colour ar.d 
colour pattern of tl1is species. Specimens of tbis species fr(lrrt Japan are said to be very dark, 
IDotb test and spines being coloured deep olive or blackish brown, wbereas specimens from 
Ceylon and 'ruticorin are very ligbt-coloured. 

Tbis is one the earliest known species of Ecbinoids and bas been described and 
figured by. map-yearly authors. It is easily distmguisbed by, its ratber smaIl size ane 
char-acteristic, long, slender, banded spines. 'fbe tubercles form two principaL vertkal 
rows in each are:i. 

Tbe ,anal system is of moderate size. covered by a large nmnber d irregular plates. 
The genital ring is broad; all tbe ocular plates are excluded from tbe '.mal area. Tbe tierlitat 
plates are solid, fl0miIl£lnt, triangular, witb a well marked genital opening towards the 
extremity of tre inegularly triangular genital. r:I:'!Je madreporic genital is only slil5ht1y 
larger tban tbe otheul; tbe ocular platefo bave l'o'.lllded cdges, witb a deep pit in tbe augle 
of junction with the genital plate. 

In tbe interambuJacral space, tbere are for each plate along tbe horizontal suture two 
deep rectangular furrows, separated by tbe principal row of primary tubercles. Tbe 
outer pit is about half as small as the pits running to tbe median line. At the median line, 
tbe pits terminate in an almost vertical line; towards the other extremity, tbe pits are 
somewhat pointed. The sbapt of the outer pit is truncated towards the poriferous zone. 
The principal vertICal row of primaries form a connected line from bte abactinal pole to 
tbe actinostome (peristome), while in all tbe other vertical rows the tubercles are dir.!
connected by tbe deep pits of tbe suhres of the plates. 

There are at the ambitus four vertical rows of tubercles of nearly unifutn size-~a.trl 
bowever, except tbe pr1ncipal one, diminisbing rapJdly m size towards tbe abactinal p0k. 
whicb extend a little dlstance above the ambitus as mir-ute secondaries. The tubercles of 
tbe princip9,1 ,ertical rows are surrounded: by numerous minute secondaries. Below the 
ambitus, tbe tubercles are very uniform, gradually decreasing in size to tbe actinostollle 
(peristome). The furrows on the actinal surface, become reduGed to small rectangular pits 
along tbe median line, and next to the poriferou,s zone. In the ambulacral space, tII(\re 
'ar.3 two principal ... ·ertical rows of tubercle!'! adjoining the poriferous zone; tbe furrows Tll11 . 
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~rom the base of the tubercles of the median line, as in the median iIiter-ambulacral space. 
These primary tubercles are but slightly smaller than the inter-ambulacral taberc1es at the 
.ambitus, and' dimInish very gradually in size iow&.rds the abactinal pole. 

The median ambulacral space is o("Cupied by two vertical rows of 'discI)Jlnectedtuber. ~, 
(lIes of very unequalsi7.e, the olle being composed of tubercles nearly as large as the , 

'primaries near the ambihs. but rapidly decreasing 1ll size, while the other is made up of _ .. , ... , ...... ,._. 
minute secondades. At the base of the primaries, "ihere are, towards the median SIde,s. 
Jew- very small secondaries. On the actinal side of the ambulacra, as in the inter
-ambulacral region, the pits become very sma.ll. The tubercles are of unjiorm size, with' 
,irregular horizontal lines of small secondaries along the sutures of the plates. 'I'he 
_poriferous zone is broad, with minute secondaries along the sutres of the plates. A vertical 
-row of somewhat larger tubercles IS present at the extremity of the ridges and on the 
Quter edge of the zone. The oauricles are high, thin, with high, connecting ridges and 
minute foramen. 

The spines (He long, quite flattened, of a pmk colour, with tbtee or four purplish ...... _ .. 
transverse banos. '1'he actinal membrane is bare; the ten buccal plates. are promllent, • 
though not large. The actinostome (peristome) is small, scarcely indented, somewhal 

:)lunken. _ The test of drIed specimens is usually of a uniform, drab colour. The test 
generally averages trom 45 to 55 mm. in diameter. 

This is tbe onlv common species of regular sea. urchins, the test of which is strong 
:enough to be washed up intact on the beach, and the small, greyish brown dry shell of

--this species has been frequently found washed up on the Madras Beach. Dr. Gravely 
{loco cit -, 1941, p. 88) I reports that this species is abandant in the Madras Harbour, with 
its long and slender, red-banded white spines, the bands being somewhat narrow and 

fading out towllrds the base. 

!' 

Specimens in the connection.-There are numerous wet~preserved specimens in the 
Museum collection. 

(i) 'rhree bpt:cimens, of which one is very small and apparently a young specimen, 
and another is also young, but is silghtly larger. Locality: unknown. 

'rhese specimem are·aU pale whitish brown, with long, slender spines, white, 
beautifully cr:l88-batIed with chocolate brown. In the largest specimen in this lot, roost 
of the primary spines on the abactinal FOudace ?~~E. drcpped away, but the seconda;~ and 
miliary spines are persistent. A few, small, whItIsh, gastropod shells a.ttached paraSltlClJ.l1y 
.ml the abactinal side of the test are also present in this large specimen. 

Measurements: 
(a) IJarge specimen: 

Diameter of the ttst: 37 mm. 
Height of the test: 20 mm. 
Diameter of the perist~me: 7 mm. 
Average length of the primary spine: 15 mill. 

(b) ~\l(\dium-sized young specimen: 
Diameter of the test: 23 mm. 
Height of the, test: 14 mm. 
Diameter of the peristome: 6 mm. 
Average length of the primary spine: 14. mID. 

(c) Small young specimen: 
Diameter' of the test: 16 mm. 
Height of the test: 9 mm. 
Diameter of the peristome: 4 mm. 
A l"~r~e length of the primary spine: 15 mm. 

f: 
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:u :WRwp-'I?~r 4:oP,l ~tha above Inel!o8.~ement8~h~t thepr4nary IJPj.Jl,~ at.t.in aIIDOi* 
~.JIl"~j ,aue ill,twa specieae'Ven inc~aatiHily YOWlgspeciDle,ij •• 

(ii) One mediu~-siz~d young spceimen. Locality: Tuticorin. 

. .'Jjlu~ ~{l, ~s dull gr~yi.ah Prown op.~he, £\~~ ~~ ,~~,f) ~t,il!b 
~w.n'Qn ,t~~ ",tnal ~Qe. T-lle ptim~fJ ~pines QV~ tbe gr~~r ~ (l1·th,e,tP~¥~iljt 
~'f!hi& ~iroPll have ;m.~tly 4ropped aw~y, but towards the 6Rlbi~~ •. th,ef:. are,pre~ 

,And _re.lQll~h. and, pl . .ojec~g. Qut~al:d,s at; the ~tJ.es. The ah~ac~ri,tic: c4~~JW.t . Pl'R}Vll 
banding of the spines is distinct. but rather paler and m~re faded th&n in lr:.sh specilllAJIlB.: 

Mea.surements: Diameter ()f the test :30 mID. 

Height of the test: 17 nun. 
Die.meter of the perittowe: 7mm. 
Aver.ge lengt;h of & primary spine: 18 Mm. 

(iii) A. medium-sized young specim~n. Loeality: Ennore, Madril. 

The colour of this specimen isdi,rty dUll greenish brown above, and pale whitish) 
'brown below. 'l'he primary spines are laclring or ,~re scarce on the upper pad of the 
.bactional surface; but they become m..Ofe numer.ous towards the ambitus where they 

~'proiec' outwards at .th.e sides. Th~ chl!orac~ri,sti? ch~stnut ~anding on the prim&ry. 
"Spines is bold and distmct. The pnmary ppmes m ~hlS speelmen are rather shorter in; 
, .. ver&ge size than is ullUal among the other specimens of this ipeCies in the Mu8ftllIIli 
'. collection. 

Measurements I Diameter of the test: 20 mm. 
Height of the test: 16 ~JJl. 
Diame~r oftM peristoIIl6: 8 mm. 
Awra.ge le~gth of a p.rimarY spine: 11 mm. 

(iy) Twenty.t~ young speoimens, most of them bej~g very small. LooalfiY: 

'.~.8. 
These specimens are all dirty~rQ.wnish or dull greenish brown above and pale 

whitish brown below. The spines are long, sle!lder and strongly developed, those at the 
"sides being. the longest and projeoting strongly outwards. The oharaoteristio ohooulato 
brown banding of the primary spines is distinot in all the speoimens in this lot, although 
faded somewhat in some specim.~ns. Thespjnes are very slender and elongate. 

The specimens ra~ge frqm very tiny ones measuring hardly 11 mm. in diameter 
'¥> ~'P-ew~t.lar~er (me~ measuring nearly J mm. in diameter. " 

Measurements: (of the smallest speo1.D1e.n in*is.lo.) :
Di~meter of thE) test: 1I mm. 
~ght oft4e test : 8 mm. 
Diameter of the peristome : 4 mm. 
Average le~gth of a primary spine: 7 mm. 

Many of the smaller of the y~\ll;\i I;Jp6oime.ns are npt much larger ihan il.e 
.;above speoimen. 

Measuremeni!8 ; " (of the largest speohne,n in this lot) I 
Diameter ~f the test: 20 mm. 
Height of the test: 12 mm. 
Diameter.ofthepe-nistome: 6 mm. 
AVA"p,:e lenth of a primaory spine: 12 mm. 

The other 8peoi~en . in this lot are intermediate in size between theee iwo 
-ex~remes. 

257-1-12 



- (v) Four speoimens, one of them being a fairly large- and adult speoimen, and 
the three others beingsmalier and younger speoimens. Looality.: Mandapam, Gulf of 
Ma.naar. 

These speoimens are dirty greyish brown. many of the primary spines, especially .. 
on the abaotinal surface have dropped away; the spines persist only mostly at the side. .. 
at'Ound the ambitus and project outwards. Except in onespeoimen (i. e., the largest; among 
tIle young specimens) the cross banding of the primary spines is very faintly marked, ,tfI 
and in one of the younger speoimens the spines are almost uniformly greenish brown with " 
oll.ly very feeble indications of the cross-bandin!Z. 

Measurements: (a) Largest specimen (adult) : 
Diameter of the test: 40 mm. 
Height of the test: 26 mm. 
Diameter of the peristome: 9 mm. 
Average Length of a primary spine: 10 rom. -. 

(b) Largest of the three young speoimens : 
Diameter of the test: 33 mm. 
Height of the test: 16 mm. 
Diameter of the peristome: 17 -mm. 
Average length of-a primary spine: ·13 mm. 

(e) Smallest of the three young specimens:-, 
Diameter of the test: 20 mm. 
Height of the test: 13 -mm. 
Diameter of the peristome: 4, mm. 
Average length of a primary spirie: 14 mm. 

(d) 'Ihe medium-sized speoimen among the three young 
specimens (It is in this specimen that the spines are 'almoG 

uniformly grilenish brown): 
Diameter of the test: 24 mm. 
Height of the test: 14 mm. 
Diameter of the peristome: 5 mm. 
Average length of a primary spine: 21 mm. 

(vi) Three speoimens, two of them being falrly large and almost 'adult and on& 
slightly smaller. Locality Krusa.dai Island. 

. ' . 

. All these three specimens are rather dark brownish in coJour and the brown 
cross-banding of the spines is very feebJy mErked in a.ll these specimens. t 

1.)--' 

Measurements: (a) Largest spe~imen: 
Diameter of the test: 40 mm. 
Height of the test: 27 mm:-
Diamete,r of the peristome: 9 mm. 
Average-length of a primary spine: 10 fnm. 

(b) Medium-si~ed specimen:
Diameter. of the test: _38 mm. 

_ Height of the test: 25 mm. 
Diameter of the peristome: 8 mm. . " '. ~', ' ...... . 
Average length of a primary spine: 15 mm. 

.. .. " 

.. 
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(c) Sma.llest specimen: 
Diameter of the test: 31 mm. 
Height of the test: 21 mm. 
Dia.rneter of the peristome: 7 mm. 
Average length of a primary spine: 12 mm. 

. 'rhe primary spines have dropped off extensively in these specimens, especially 
from the abactina.I surface . 

. Besides the above specimens in the Reference Collection there are three dry .. 
preserved greyish brown tests and one wet preserved specimen of this species with spines. 
~ntact from Krusadai Island in the Gulf of Manaar, exhibited in the Gallery Collection., 

Family TOXOPNEUSTIDAE 

Themerubel·s of this fpmily originally included in the larger family Echinidae 
but were later scp'lrattd into a distinct family, the Toxopneustidae... In this family th~ 
test lack sculpturing, and is well covered with spines of short to moderate ltmgth. The 
ambUlacral plates are of the Echinoid type, or a polyporous variant of that type and the 
.gi~l cuts at the edge of the peri~tome are sharp and deep. . 

This family is rp]Jl'f's6llted inbhe Muse'.lm collectIOn by a single species belonging tc
the genus 'l'oxopncustes, namely. Toxopneustes pileosus, which is the commonest. 
:and most widely distributed species of the family. 

Genus Toxopneustes Agassiz. 

In this genus., a primary tubercle occurs on every other ambulacral plate only (or on 
-every second, third or fourth ambulacral plate); the three pore-pairs of these pllites are 
placed somewhat horizontally, so that they tend to form three vertical series. The giU 
~uts are deep "and sharply defined. The pore-pairs are generally arranged in arcs of three. 
trhe _poriferous area is not half as wde as the interponferous area. The size of these !:lea. 
urchins is generally large. This genus is also notable for the excessively numerous globi
feroall pediceU!'rlae, which are of two sizes, both being provided with stalk glands. l'ha 
smaller type, u~nally hdd wide open, covers the test, giving a. flower-like appearance which 
ls distinctly defined by a white border formed by the densely packed spicules that occur 

-on the edges of the valvea. 

The most common species of this genus is Toxopneustes pileosUB, widely distributed 
in'the Indo-Wef-~ Pacifio Region, and this is also the only species of tbis genus contained 
m the Musum collection. 

Toxopneustes pileosus (Lamarck). 

Figure 32 

Echifl,us pileo8us, Lamarck, Hiostoire naturelle des Animmaux Balli Vertebres 
111, 1816, p. 45. 

Echinus pileo8u8, Valenciennes, Voy. Venus Zooph., 1846, plat68 VIII and IX. 
To;r:opnenste.s pilOO8U8, Agsssiz, Al., Mon. Ech. Rist. NaT. EChinodermes, 1841, 

p.7. 
Po:r:opneustes pileo8u8, Agassiz, AI. Revision of the Echini , Cat. Mus. Compo 

Zeol., Ha.rvard, VII, 1872-74, pt. iii, pages 497-
499, pI. viii b, figs 1 - 2; pI. xxv, figs, 20, 21; pI. xxxviii, 
figs. 16 and 17. 

:Toxo~n('ust68 pileo8'U.9, AgfSS'Z, AL, Report of the Scientific Results of the 
VUYdgtl of "H.M.S. Challenger", Zoology, III, 1880, 
p.117. 

257-1-12A. 
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f'OZOpMUB'es pile08W, Walter, Oeylon's Eohmodermea, Jen. Ztechr .. f. Natunr_ 
xvIIi, p. 3'11. 

'~0II0PftM81u ~" DOderlein, Seeigel von Japan und deD Liu-Kiu-Inse1Do..- . I 
Arohiv. f. Naturg., XLI, 1885, p. 9S. \ 

Toa:opntwtes pile08'U8, Sluiter, Naohtragliohes uber die Eohi- nodermen- Faun&., ,. j. 
dee Java -Maeree.·'l(atulbrk. Tijd8ollt': Necie,l. India. ~ 
XLIX, p. 110. 

f'oa:opneustes pile08U8, D6derlein, EchinodermeD von ~loo, Zoo}, Jalirb. Abth •. 
f. Syst., Ill, 1888, p. SIS. 

TOItopn.tii8tes pil~, Ivet, Eohinodermes Bud .Artbrop6'&t frdm Japab,' PM'o; 
.Acad. Nat. Sci. Philadelphia, 1891, p. 210. 

Toa:opn6wtes pile08'U8, &oeM.er. Echinodetmes teoUielles par M. Korotnev auxilelJ: 
de la Sonde, Mem. Soo. Zoo!. France, 1891S,p. 414. 

To~eustes pile08'lI8, LudWig, Ecbinodermeudel S&iisibugebiettis (gel';' von: 
VOBITZKOW), Abhandl. Senekenb. Natlitt.GeSellSch.~ xxr~ 

p.55. 

To~pne'tl8fes pileosU8, Pfeffer, Eohinadermen von Ternate, Abhandl. Senokenb; 
Naturf. Gesellsoh., XXV, p. 83. 

f'oZopnewtes pileo8US, DOdS~~6:,e~:~~: ;~:ajI:Ji~e~tij.:~~~!~Ot~ 

Toxopnefl,8tes pileo8'U8, 

Toa:opneu.stea pileb8u8, 

Toj;opneu.ste8 pileo8u.s, 

1902, p. 46 (688). 

Mortensen, Ingolf-Eohinoidea 1. p. 111. 

14eijere, Echinoidea, Siboga-Expedite, nn, (- livr~ 
XIV), 1904, p.92. . 

Ctftk, B.L., Catalogue ef tli~" ReOeai S. Ure1Uns(E(tllitioi 
dea) in the Colleotion of tl!e British M~um, Lomte>D. 
1926,p. 123. 

Hyman, The Invertebrata, EohiuOilerm&ta, f9~, p. t2"S: 

This is (ihe of the ccnunonest and b~8t known 8~cle;. 6f TbZbpTi'esst'e;, and rs witteJ)' 
distributed in the Indo-West Pa.cific Region. _ 

This species is Sllbjeot to considen.bleindividual variation, partiriulariywi'th regvcI fG· 
~rtain characters such as the width of the porifmtous zone, th"e size of the pores .the 
proportions of the peristome, the concavity of the actinal surface and the less or more-. 
strongly prono~nced conical profile of the test. 

In adult snecim(lns the arrangement of tlre pores is' in three apparently independent; 
vertical rows. The size of the pores varies grea.tly in the same specimen in the different 
ambulacra, ani! even in the different vertical row!'! of the same poriferous zone, either the
inner or the outer row having the exterior pore the largest. In typical specimens, tbe
arrangement of the pores is uniform. In specimens where there are at the &IIlbitus twelve 
vertical rom of tubercles in the interambulacral &p .. ce, there are eigbt in the ambulaeral 
relJ"ion. Only one vertical row on each side of these regions extends to the' abactinal 
sy~tem; the others extend to varying distances above the ambitus. The miliaries ane} 
lecondaries are arranged in horizontal rows, forming a. simple network round' the scrobi~ 
cutar circle of the primaries. 

The abactinal system is compact; the madreporic genital plate is very prominenli~ 
<The genital open5ngs are la:rge, and occur near the apex of the plates; the genital anet· 
ocular plates earry one large tubercle," with secondo.nes and miliaries arran2:ed round the 
8Orobic~lar circle 88 round the primaries of the te:"t. The anal plates are sma.ll, smooth,. 
oblong, with a few, large, tria.ngular ones on the side opposite the anus. The spins 
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above the ambitus are short, mode'tat'8Ijr stbtft';fllosecif the lower side, however, are much 
10ng~r and more slender. The outline of the test from above is pentagonal, with the re~ 
entering angle in the media.n interambulared space; the ambulacra project· beyond the 
general outline of the test. In profile, the outline of the test is generaly somewhat. 
conical; though young specimens are more regl1larly arched and when quite small, 
almost globular; in older; fully grown specimens, the shape is sometimes quite globular. 
The p~J;'isto1.Ue 18 more or less depl'eiiseu Iloud the lower surface concave. In medium-sized 
and large specimens, the depth of the actinal cuts varies considerably. 

In you-ng ~pecJm~ns, thEl arrangement of the pores is.in arcs of three pores each. 'rho 
PerlstOme is no't sunJ;.en and the actina1 cuts are (.IDly. sJ~ghtly developed. The trecobdlll'Y 
and priniary tllbercles arc arhi.nged somewnat irri'gularl} upon: the plates both of' the 
ambulacral aud interambulacral regions, forlD.i.\lg only two regular verticIl rows' in eacli 
area. The test of young specimens is usually ornamented with spirally arranged bands or 
colour, extending across the ambulacral and interambulacral areas in disconnected patches, 
the bands becomlllgnarrower towards the abactinal pole. With increasing age, thes& 
bands become more and more indistinct, and can often be traced even in the largest 
specimens examined. 

Typically, tb~ IJPt~imen~ are more or less'red in colouratiOn when fresh. especlal1y OD 
the smaller spines, but the general a.ppearance is often nriegated. 

This species has lit-,en recorded from quite a wide range of localities in the Ind~ We,t 
Pacific Region. 1'he list of localities include Muscat, Aden, Mozambique, Mauritius,. 
Seychelle8, Andaman 161ands. Philippine Islands, Zamboa.nga, Japan and 'Sagami Bay .. 
The largest specimens arb from lIauritius, attaining about 145-150 mm. in diam~ter~ 
Tile smallest specimen of t·his species In tb'e British Museum collection (from Maccleaftecl 
Bank) is report.ed to measure only 14 mm. in diameter. The spines in the living speci ... 
mens of this species are reported to be poisonous. 

Specimens in the c.ollecfion.-Two moderate-sized, dry-preserved specimens (te!;ts 
~one) are represented in the .collection of this Museum, both being exhibited in the 
·Gallery, Locality: Tuticorin. 

1.'he specimens consist oIlly of the dry tests, whithout the spines. The two tests are 
more or less of the same size and colour, but onE.' is slightly more faded. The tests aTe 
(1.atk bro'\\'nish. ~\'fth concentric, regular\y spaced, rather br~a~, yellowish brown bands. 
'1'here are ten distinct double rows of pnmary tubercles radiatmg from the a.pex down
\Wards. The test is rather la.rge, depressed, with a convex, abactina.l side and llattened:~ 
tslightly concave. actinal side. The poriferous zones appear as narrow, radiating b!.\nds 
in between the double rows of primary tubercles. 

. Only one vertical tow of tubercles on each side of these regi.ons extends to the 
abactinal system; ~he others extend to varying distances above the ambitus. 

,The outline of tho test is indistinctly pentagonal at the Ilmbitui. 

Measurements: (a) Large speCImen: 
Diameter of the test: 96 :mni'. 

Height of the test: 47 mm. 

(b) Smaller specimen: 
Diameter of the test: 93 miD.. 
Height of the test: 42 mm. 

'.rhe measurements of the peristome could not be determined in these two SpeCimens 
as the specimens are firmly glued on to the display boards ·by their oral surfaces and 
henc~ a.re not detRchable easily witbout risk of daroage. . 

The secondary and miliary tubercles in these specimens ar6 arrangediil tegnlarbori 
zontal and vertical rc.WR wbichintersect to form ~ legular, uniform network of tubercul,.,... 
tion throughout the surface of the test. . 
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Genus Trlpneustes Agassiz. 

The genus Tripneustes comprises rather large-sized urchins with long, narrow, ambu .. 
1acral plates, so that the primary tubercles occur on every two to four plates and the 
three pore pair~ are horizontally placed, forming distinct,vertical (meridional) rows. In ( 
his genus, the epiphysis of the lantern bear a pair of curved processes around each tooth. 
The gill cuts ·31e deep; the poriferous areas are very wide, more than half the width of 
the interporiferous areas. The pore pairs are arranged In three more or less well separated • 
vertical rows. The size of ' these urchins is generally very large. ., ~ 

This genus is represent{:d in the Museum collection by a single species, Tripneuste, 
gralilla, which is a common littoral species found in the Western Tropical Pacific Region, 
as' far as Hawaii. 

Trlpnenstes gratilla (Linne). 

FIGURE 33 . 

. Echinus gratilla, Linne, Syst. Nat. Ed. X, 1758, p. 664. 

Oidaris variegata, Leske, Additam ad Klein, Nat. Disp.. Ecbin., 1778, p. 155. 

Tripneustes gratilla, Loven, 1887, Bih. Svensk., Vet., Akad., Han dl. , XIII 
(4), No.5, p. 77. 

HippOf/'oe variegata, AgaSSiZ, Al., "Revision of th~ Eohini",'. Cat. Mus. Compo 
Zoology, Harvard, No. VII, 1872-74, pt. III p. 501. 

Tripneustes gratilla, Tenison-Woods, "The Eohini of Australia", Proc. Linn. Soo 
. N. S. Wales, II, 1878, p. 166 . 

. Tripneustes gratilla, Tension-Woods, "Habits of Australia Echini", Proc.Linn 
Soc. N. S. Wales, V, p. 202. 

Tripneustes gratilla, Tenison-Woods, "On Some New Australian Eohini'·, 
Proc. Linn. Soc. N. S. Wc1es, IV, 1880, p. 289. 

'Prip'neustes gratilla, Agassiz, AI., Report of the Scientifio Rebults of the Voyag 
of H.S,M. Challenger, Zoology, III, Eohinoidea 1880 
p. U8. 

Tripneuste.'J gratlila, Th. Studor, "Gazelle", Echiniden Monatsb. Ak. Wisesll8Oh., 
Berlin, 1880, p. 876. 

"1'ripneustes gratilla, Bell, Rep. Zool. Cdl. "Alert", London, 1884, p. 121. 

Tripneustes gratilla, Walter, Ceylon's Echinodt.tmen, Jen .• Ztschr. f. Naturtv., 
XVIII, p 375 • 

.Tripneustes gratilll'i DOderlein, Seeigel von Japan und den, Liu-Kiu-Inseln, 
Archiv. f. Syst,. III, 1888, P 838. 

'Tripne'l.6stes gratilla, Ramsay, Catalogue of Echinodermata. in the Australian 
Museum, 1885, p. 51. 

Tripneustes gratilla, de, L(~riol, NottS pour servir a l'etude des Echincdetmes 
III, Mem. Soc. Phys. Nat. Genev, 1890, Vol. 
Supplement No.8. p. 22 •. 

. Tripne'l.6stes gratilZa, Loven, The Linnaean speoies of EchinOidea, Bih. till 
Kg!. Svensk. Akad. Handl., XIII, 4, p. 77. 

-,,'l'ripneustes (Jratilla, Farquhar, A Contribution to the History 
Ze3.land Echinoderms, JOUi'fl. Linn. SOt:'. 
XXVI, p. 187. 

of New 
London, 

. . 
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'i'ripneustes gratilla, Pfeffer, Ostafrikanische Echiniden, ges. von Dr. Stuh1mann~ 
Mitthei Naturh. Mus. Hamburg, III, p. 46. 

Tripneustes gratilla, 

Tripneustes gratilla, 

Tripneustes gratilla, 

de Loriol, Echinodermes de la Baie, d'Amboine, Revue. 
Suisse de Zoologie, 1893, p. 373. -

SLlitf,I', Die Echirilen s'tmmlur.g des Museums zu Amsterdam 
Bijdragen tot de Dierkunde, XVll, 1895, p. 7l. 

Ludwig, Echinodel'men dos Sansib~rgebi"t( s (ges von 
VOELTZKOV), Abhandl. Senckenb. Naturf. Gesellsch. 
Bd.,XX, p. 555. 

Tripneustes gratilla, Pfeffer, Echinodermen von Ternate (ges vonKukenthal),. 
Abhandl. Senckenb. Naturf. Gesellsch. Bd. XXV, p. 83. 

Tripneustes gratilla, Doderlein, Bericht. uber die v. Semon g€samm. Echinoidea 
in SEMON, Zool. Forschungs::-. V, Jen Denkschr., lIIV .. 
1902, p. 46, (688)._ 

Tripneustes gratilla, Bell, in Fauna and Geography of the Maldive and Laccadive 
Archipelagoes, p. 231. 

Tripneutes8 gratilla, Mortens)n, lngolf-Echinoidea, I, p. 13. 

Tripne'U-stes gratilla, -Meijere, Echinoidea, Siboga-Expeditie, XLIII (livr. XLV"" 
lOOt, pp. 95 and 230 (Key). 

Tripneustes gratilZa, Clark, H.L., Carnegie lnst., Mar. BioI. Papers, X, pl. XVnf,. 
1921, fig. 6. 

Tripneustes gratilla, Clark, H.L., Cablcgue of the Recent Sea Urchins (Echinoi
dea) in the Colleotion of the British Museum, London .. 
1925, p. 124. 

Pripneu8tes gratilla, Clark, A. H., "Echinoderms from Marshall lslands/,
Proceedings of the United States National Musenm, 
Vol. 102, 1952, p.271. 

Tripneustes gratilla, Hyman, The Invertebrata, Echinodel'm~t(;" 1955, p. 528. 

These are sea ur~hins of large size, common in -the Western Tropical Pacific, as far as 
!Hawaii. There is a great deal of variation in form and colour in this species. 

The abactinal surface, especially in the interambulacra, are ra.ther sparsely t'lber
culated. The t.uccal membrane bears rather numerous plates. 

Bare tests of 1'ripneustes g1'lU,tilla can be readily distingo.rished from the closely related 
species, TripneU8tcs esculentus, usually at a glance, by the noticeably barer abactinal 
~terradial areas. While specimens of Tripneustes gratilia are not very common except 3S 

less than half grown individuals. with the spines on, specimens of T·ripntU8tes grtl.tillti, 
\ lare not eailily distinguIshed irom 7 ripneU8tes escuZentus of the SIlIDe size ; in general._ 
! • however, the spines are more slender and more numerous. The proportions of the height 

,to the diameter also vary in-specimens from different localities. Some specimens are 
white, except for the interambulacral areas abactinaUy, which are dusky . Occasionally • 
the test is marked with dull pink, but this is rather unusual. 

Tripnel1ste8 ryratilla is described as Hiponoe va-riegata by Agassiz Al., (loc. cit .• 
" Hevision of the Echini ", p. 501). 

As the synonymy shows, this is one of the most variable =ofthespecies of EchihoidS:. 
an general appearance and in outline. Some specimens are nearly globular, others greatly 
depressed, and still others are with a pentagonal outline ·from above, and re-entering
:r,nedian i:derambulacla near the ambitus. The outline in profile varies from depressed to 
globular or conical. 'lhp general appearance of this widely distributed BP.ooies is such aa.. 
:readily to separate it from the American species of the sarrie genus. T1re Sin1in -llize t)fr.the' 
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tubercles and t!.!eir &maUer number are eminently cbara~t~risti,c of thi~ species. The 
median ambulacral and interambulacral spaces are g~nerally bare from. the abactinal pol • 
. t.o the ambitus, being covered by a few small miliaries spaced wide apart. The ana! 
,system is . comparatively very large; the abactinal system is more circul¥ and' less. 
.atrictly penata,gonal, owing to the smaller size of the genital plates than in the West 
Indian spiCes. The poriferous zone is also much narrower; the actinostoJl!.& is l~i.e. aJ',ld; 
.the spines much more slender. ' 

The colour o( the specimens is extremely variable, and it best Indicated by the 
~es of Borne 'of its synonyms-tnolaceus, 8ubco6ruleU8, mgricaftl, eto.,-showing the 
range of colo'Jration such 8S violet, blue and black .. The pentagonal specimens (pentagomtl) 
~enerally have a more brownish yellow colouration, much as in the West Indiansper,i. 
~ens. The buccal membrane is scalcly covered by calcareous plates~ The pIa-tea of ~hel 
.anal system are smflller and more numerous than in the, West Indian species. • 

Maijere (locc. cit., p. 95) reporting on the specimens of ~hi8 species iniohe Siboga 
Expedition colle('tion examined by him, records th~l. most of the specimens examined by 
him in the Sihoga collection are strongly flattened. On the contrary, the biggest sped. 
~ens (from J edan and Lumu-Lumu), both of a diameter of abou.t 99 IJUD.. ~e high, 
eonical, and with strong, five cornered (pentagonal} ampitus. 

The colour ia also reported to vary greatlv among the Sihoga specimens of. this ~pecie8 
.even in specimens from the same collec'tion site (or station). The spines are reported ioo 
ibe mostly white: sometimes those in the poriferous zones are brownish. The podia. are 
:Aid to be either black, with the terminal part ~hite, or white with black tra.nsverse bands 
'Or r~gs, or in still other caees completely white, in th~ Siboga E~penditipn l;lpecimens of 
this species. Me.ijere also reports that the heads of . the pedicellariae are coloured black 
in young specimens of thE) Siboga collection examined by him. 

This species is widely distributed and ha.s ben recorded from the Red Sea., Aden, 
Gulf of Suez, Zanzibar, Mozambique, Cape of Good Hope, Mauritius, Seychelles, Bornet, 
Philippines, Celebes. Zamboanga, New Guinea., Australia, Torres Strait, New SO\l\h 
Wales and Pod Jackson. and specimens from a.ll these localities are reported to b. 

i'epresented in the British Museum collection (Cla.rk, Zoe. cit., p. 124)'. This species is 
also recorded from Sandwich Islands, Japan, Eallt IndIan Islands. Fiji. Roturna. Reool, 
Be~f of Attagor and Reef of Oomaga.. 

i1le div~~ity ~ f91'~ "'X,d,.~9~opr W. t1:ds ~F~i~ ~.13 ~fY m~jl· The· ~~~ ~Qtabl. 
specimens ilre tbose. from ¥~W1tlUS, s~ye~al O:w:l1lCP. ~e ~POJ'~~ ~,\>e. c~ou~y d8J 
pressed, even markedly conca.ve abactinally. 

Specimens in the collecti9~·-One wet;-:p,re#J~~c:l ~~cjIll~. ~i~y: ~ayir'UJ}·PM, 
Tuticorin, dredgt;d ty the Lady Goschen ExpeditIOll 10 1927. 

T4~ s.p'~qimen. is fa.lfl~ l1l!fge, gr.eyi~h,~r~wn, clq~?b CQy.f>f~~l ~ov;;e:r w:i~h, .l\~her.,l*PfJ, 
~ro;wpj~lJ, ~mlH~~, ~Ip~.d ~I~h:y~I~OW1l;!h W,lllt:e. 'ijl.e ~e"QJl, .t~e,a.~$C~al~~ ~ lPl1&t~, 
:mR~e,~ ¥llAl~(>HIJ I "qd· wq~e ,~e~e!y w;o'Yt4m1·. ap"d prru~t. 4q~~~., s. ~. ~h~ :,¥W;lfJ _ 
(NN,~e). ~~$jlI.t;W~,9l!, tl1~A)~Ptl,~l~~ .. ~~e ·;!\~l,~~~:r,all~·~~. . .w.~;~. f9f ~e H:Pl\.~ 
l?~t, sh~~iI!-g G.~ly ~l¥.~t l~'i4cat1p,I?-B ,I;>' th,E)- ~o'W:J;l~sh<?Rt<?~· '. ~ Sp:JJ;l,~. ~e. ~wP~j 
~p'er4~,,~~*~s,}~).r tiP.B •. P;p.~. a~e r~~er b~~~t W!d AQ~ 8MIy po~~~d. Tb~~' ~ 
~~Mt;,~pr~AA~, a~!l t~. J?W1s~~ f+"J~ge. 

Measurements: Diameter of the test: 100 mm. 
Height Of. the .te&~: 45 lIUIl. 

Diameter of the perlstome: 30 mID. 

Length of ,a llfhnaryspine.:: 15 mm. 

Gentl8 tGy~~~s Mot,tensen. 

,'+,4e te~t~j:s .. ~~~U, 4tat j th.epeppr9Ct .is ~~c~~~J;ic, at,rigMj ~i;h ~~ I ~ n 
~~t P,~,Jl~"" ~. . 

( 
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Only a single species, Gymnechinus robillardi which is the type of; hi;, ,genus, iEJ 
represented in the Museum collection. It is said to be common in the vicinity of 
Ceylon. 

Gymne~hinus robiUardi (de Loriol). 

FIGURES 34 AND 35 

The specimens belonging to this species are small, with the test flat. 'l'he test 
rarely exceeds iJO )TIm in diameter. The spines are white. The sur anal plate is small~ 
.without a tubercle and is III contact with only two granules. 

Speeimens are recorded from the Gulf of Manaal' (Thurston), Ceylon ,md lVlauri
tius. There is considerable vanation in the condition of the auricles; in some, they 
are well separated, while III others, notably in older specimens, they are fully u'aited. 
Apparently, this condition is attained only in mature specimens. 

Specitn~ns in the collection.-A si'i1gle small, wet preserved specimen, rrobably • 
young specimen, is repreE'ented in the Museum collec'tion.. Locality: Tuticorin. 

The specimen is pale greyish white (or dirty whitish) with the test somewna.tc 
~depressed and with densely crowded, short, white spines. 

Measurements: Diameter of the test : 20 mm. 
Height of the test,: 11 mm. 

Diameter of the pel'istome: 6 mm. 

Length of a primary spine: 3 mm. 

Family ECHINIDAE. 

In this family, each value of the globifero~s pedicellariae bears a single poison 
sse, has one tl) several teeth alonf~ its sides, and terminates in a single, larg-e, pointed 
tooth, This family includes the familiar European species, Echinus e8culentu8 with! 
its beautiful red test and purplish spines, and the other common Mediterranean rock ... 
boring species, Pamcenirctus liv'idus, with dark green test and violet-broW!1 or green 
,epines. 

Formerly, th'e limit's of this family were more extensive, and the family originally. 
included several genera such as Gy mnechinus, Lytechinus and Toxozmeustes whieh are 
now separated int,) a distinct family, the Toxopneustidae. 

Th~ ambulacral plates are compound, typically composed of three elements. The
ambitus is circular and the test is without pits or sculpturing. 

This family is represented ill the collection. by it single common and widely disiiri
buted species, formerly regarded as belonging to the genus Echinus, namely Echin13 
angulo8us. Since the generic description of Echinus will therefore be of interest in, 
\this connection, it is furnished below: 

Genus Echinus Linne. 

This genus i'i1cludes speciE''> of regular Echinoids with more or less globular testa,. 
with comparatively small tubercles, smooth, imperforate, of nearly equal size on the. 
two areas, forming but two pri:!1cipal vertical rows upon the coronal plates, upon both: 
areas, the other tuber<>les being smaller and irregularly arranged. 'The actinostome 
'(peristome) is small, wit1:l. but single cuts. The buccal membrane is bare, with only the 
ten buccal shields. ·.The spines are comparatively stout and often attaining a consideN 
able size and, ·in sQme . species, even as long as the diameter of the test. The pores 
are arranged jn arC1. The jaws are comparatively weak, the auricles being slender., 

257-1-13 
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The periproct is approximately central; the peristome is not plated. The gill cute 
-are shallow; the pore-pairs are arranged in arcs of three. The ocular plates are small. 
~sert (rarely I, or I and V insert); the siZ'e of the specimens is usually large often elt
--ceeding 75 rum. 

Recently, howeTer ,the species represented in the Museum collection, ~amely, 
Echinus angulosus, has been referred to another genus, namely, Parechinus, and in
~luded in that genus as Pa,rechinus arngulosus by Mortensen, Clark and other recent 
... uthors. Accordingly, ihe species is described under the genus ParechinUl in the 
present account .. 

Genus Parechinus Mortensen. 

(Type, Cidaris angulosa Leske, 1778, Add. ad. Klein, p. 28). 

Ocular I (and often Ocular V) may be insert; buccal membrane with more or 
. ,less nUIIll8rous pla.tes, some of which may bear pedicellarise; a. primary tubercle is 
present on each ambulacral plate. Compared to the members of the typical genus 
Echinus. the size of the specimens in Parechinus is often small relatively, and the test 
is rather low. 

Pareehinus angulosus (Leske). 

FIGURE 36. 

Oadiris angulosa, Leske, Add. ad. Klein, 1778, pp. xvii, 28. 

Echi",us a",gul()su~,- Agassiz, Al., "Revision of the Echini" Cat. Mus. Compo Zoo!., 
Harvard, III, 1872-74, p.489, pt. I, p. 122. 

Parechi",'IU angulo8U8, Mortensen, Deutsch. Sudpolar Exp .• Echinoidea, pl. ix, 
figs. 8 and 10. 

Part.hinus an,gulosU8, Clark, H.L., Catalogue of the Recant 
(Echinoidea) of the British Museum, 
p.117. 

Sea Urchins, 
London, 1952. 

ParechinuI, angulo8us, Meijere, Siboga-Expeditie, ,Echinoidea, p. 88. 

\The colourati·)n of this species is subject to considerable variation. Usually ~1i~ 
«>lour is red or purple. In young specimens, the primaries may be banded .. The pri ... 
!mary spine,s are fairly stout. . 

., The longer, mOre slender spines - generally tipped with violeti, the shafts of all 
1IDades between tba1j and the ligHtest yellow-the thinner test, the greater nu~ber p~ 

_ ooronal plates, and the structure df the abactinal system, at once separate this speciefi 
Irom tbe. closely related Patechinus miliaris. There is in the median interambulacral 
~.one principal vertical now row of tubercles, but they ares mall as the secondaries in 
dParechinus miliaris; in the remaining part of the plate, they are arranged irregularly, 
forming neither vertical nor horizontal lines, more closely packed between the main row 
and the poriferous zone. Towards the median line, the secondaries and the miliaries occupy
ing the coronal plate are most n'.lmerous. The arrangement is the same in the ambulacral 
lPaca; .the median verti~al rows are composed of small secondaries scarcely larger than those 

; 'omrlng the vertical line in the poriferous zone. The poriferous zone is much brMder than 
, in Parechinus milt'aris, and there are from one to three indistinct vertical rows of tubercle. 
formed from the small secondaries. 

. The dllferences in the Rnal systems' of the two species are .nuu·ked; the genital 
-ring is nan'ow, and frequen'tly two of the ocular plates reach the anal system, which 
js comp~.tiTely muc~ larger the.n. in Paf'echinus miliaria; the ocular platies are alIJd 
larger. Tbe liIecondarles on the gemtal plates near the anal edge are small, and the 
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anal platF\s are but slightly tuberculated. Both in P. miliaria and in this species, there; 
a~ three to four very much larger anal plates, but the rest are sma.ll, cli.r.O.inishing ~_ 
SIze 'towards the anal opening. The actinalcuts are more marked than in P. miliaris. 

'The buccal membrane is tbin, and is but sparsely covered by limestone pla~IA' 
;which in this species are reduced almost to a minimum. 

. This specites (Parechinus angulosus) is widely distribuiied in the Indian ;Ocean 
·and adjoining coasts of Africa, anu has bee'll recorded from St. Helena, Cape of Good: 
Hope, Simon's Bay (Challenger), st. Sebastian's Bay, Natal, Durban, Mauritius and;' 
Port Dalrymple. This is charaeteristically a South Mrican species,and there is con .. 
siderable variation in the size of the test and in the colour of the spines and of the Jesf.: 
Some have white spines while others red spines, and yet others have purple spinee. 
There is also an interest~ng diversity to be noticed in the form of the test. Someare 
penta.~onal at the ambitus while others are nearly circular. The coronalpla'tes vary 
from 20 to 25 in number. The largest specimens are said to measure 48 mm. in dia
meter and 24 mm. in height, wbile the smallest ones are said to measure only from 5 :£q-
6 mm. in diameter. 

Specimens in ~he collection: Two dry-preserved specimens· are represented in the
Museum collection. ,They are both exhibited in the Gallery. Locality: Pamban, in th. 
Gulf of Manaar. 

The specimens are rather small, uniformly brownish, with numerous, closely cr0wded,.. 
short spines, which are somewhat slender and pointed at the tips. The test is somewhat. 
rlepressed, with tbe abactinal side being more or less flattened. One of the specimens i .. 
slightly larger than the others. 

Measurements: (or.) Larger speclIDen-
Diameter of the test: 25 mm. 
Hei~ht of the test: 14 mm. 

(b) Smaller specimen-

Di!tmeter of the test: 2·2 mm. 

Height of the test: 13· mlIi. 

The diameier of the peristome could not be d8tiermined in these specimens as IKey;-' 
are firmly glued on to the display board by their oral Bide and iii is nol possible Ie). 
detach ~hem fro!]). the board without risk of damage. 

Family STRONGYLOCENTROTIDAE. 

This family includes regular Echinoids of moderate to large s~ze with polyporoQo 
ambulacral plates. Tht:lir {!lobiferous pedicellariae. are chare.cfierized by a. long, m1l8-
culs.r "!neck", and valves without teeth, except the ~ernrinal one.: The principal 
genus o'~ this family, Stron!iylocentroIU8~ which name. has been replaced currently. ~y,
lst synonymous generic name Pseudobolet~a Troschel) IS represented of >leveral famIlIar-
littoral species. 

The Ilmbitus is circular; no pits Or sculpiiuring are presen~ on The coro>aa.l plafes;t 
ambulacral plates compound, usually with four or more elements (rarely three). 

Formerly. the members of this family were included in the family Echinometridu. 
alomr with tlle genus Echinometra and other genera; now they have been separated" 
1n~o Os. distinct family, \he Strongylocentrotida.e . 

. ,.;This family is rep1:esenled. in the Museum collection by )wo speciy D'elongmg t(). 
*hegenus Pseudoboletia, '( ='Strongylocentrditus). . 
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Ganus Pseudoboletia Troschel. 

(Strongylocentrotus) . 

rrhe test is low, with the ,ambitus below the median line; the gill cuts ar~ deep. '( 
;rhe buccal illates carry spines. 

The species of this genus have the gen~ral appearance of Toxopneustes. The spineel 
are comparatively longer and the plates of the buccal membrane are thickly covered by • 
small spines. The general arrangement of the primary tubercles m like that of Toxo- ;, 
pneustes, but the outer vertical row of pores of the poriferouszone consists of twice 
as ma.ny pores as the inner rows, and the pores are arranged in such a way as to form 
8rCS of four pairs of pores. The poriferous zone is comparatively no broader than ill 
the true TO:tOpwJustes. 'l'his is an interesting genus, forming, as it were, a link between 
the Eehinomeiric1ae and the Echinidae. 

,The test is flattened and curved, thin; tlie tubercles are small; four pairs of pores 
.re lound in an arc; two ocular plates touch the periproct ; the gill cuts are rather _ 
'deep (gill fissures); the auricles ale with large foramen and low connecting ridges. Ii . 
is distinguished from BoTetiCL Desor, by the presence of four pairs of pores in each aYc. 

Two species of phis genus, mmely, pseudoboletia indiana ahd Psuedoboletia macu
'ata are represented in the Museum collection. The latter is readily distinguished from 
the former in the test being conspicLlonly blotched with darker markings and in ths 
prima.ry spines heing mor8 slender. 

Pseudoboletia. indiana (Michelin). 

FIGURE 37. 

TOXOPtj,eu~tM indianus, Micholin, Ech. (It Stel. Annexe A. in Maillard's Notes 
sur Bomdon, 1862, p. 5. 

Pesudoboletia indiana, Ag8f;i;iz, AI., "Revision of the Echini", Cat. Mus. Compo 
Zooiogy, Harvard. 1872-74, pt. I, p. 153; pt. III, 
p. 456. 

Pseudo boleti a indiana, 

Pse'uaob3letia iniliana, 

de Loriol, Mem. Soc. Phys. Rist. Nat. Geneve, 
1883, No.8, pI. iii, figs. 4-4f. 

Clark, H.L., Catalogue· of the Recent Sea 
(Echino1dea) in the Collection of the 
Museum, London, 1925, p. 131. 

XXVIII, 

Urchins 
British 

PseudobJletia indiana, Agassiz, AI., Report on the Echinoidea, "Challenger", 
Zoology, Vol. III, 1880, p. 107. 

·The test is rather large, low and depressed, und is somewhat conical m profile. 
The~est is not blotched with darker markings. The pore pairs are a.ranged in arcs 
of four. The turbereulation on the test is relatively slIlall in proportion to the size of' 
the test. The primary spines are not banded. They are dull pink or whitish, short 
and thiek. '1'he actillostom'3 (peristome) 13 fairly large, being considerably more tban. 
one-third tht:} diameter of 'the test. The actinal cuts are rather short and broad, and: 
the interamhulac.ral lips of the cuts are quite well developed. The actinal surface i~ 
(juite flat and tte actinostome CperistOlne) is not sunken. There are six vertical rows 
of primaries at the ambitus and an irregular median one. The scrobiculacr circles are 
large, .with numerous small miliaries arranged parallel to the sutures of the plates and 
vertically between theprimm·ies. The secondaries are' few in number and irregulrly 
scattered. In the median interambulacral, space, the primary. tubercles become very; 
small an-} unimportant towards the abactinal pole, and the tubercles· of th~extierior' 
verticitl ro\'\' also diminish rapidly in size above the ambitus. In the amhulacral 
1Ipace, there are four such primary vertical rows of tubercles, scatcely smaller -than: 
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-those of the interambula::-cral space, disappearing towards the abactinal system in the 
_median ambularcal as iLl the m(clIan interambulacral space. The poriferous zone ia 
broader than in the allied. species Pseudoboletia gmnukda, and the coronal plates are 
narrower. The ocular plates are rectangular, there being two of them adjacent to the 
anal B'y::;L~ql. Tht~ gt'lll'al plntc\i ~El' veL.) l.111cqual ill size, the madl'eporic genital being 
much larger tha"l the others. 

The nest is of a dull yellowish brown ground colour, with darker patch of brown 
lound the abactinal systelllund a broken ring of similar brown patches in the rnedia~ 

. ambulacral and interambulacral space about half way. from the abactinal pole to tht1 
;:tmbitlls. A second irregular mottled ring follows the line of the ambitus. The spineii 
.. re of the same tint as the test, and irregularly mottled or banded with brown. 

jThe size of the buccal apparatus is remarkable in this species,; in two specimens o. 
Pseuduboletia india1'llL, which hau the test respectively 32 and 25 mm. high, thl$ 
height of the hmkm of Aristo'tle \\as 26 and 22 mm. respectively. 

This species has bee'). recorded from the Mauritius and the Philippine Island~ 
.part from India. It is also k~lOwn from Zamboanga (Challenger Expedition). The 
specimens from ]l;la!Jritjus ale repo;'ie;l to hCf1ical. 1n one c:peeimen of this species 
In the British Museum collection (Clark, lac. cit., page 131), it is reported thai! n~ 
t5pines are evident on the buccal plates and the gill cuts are not conspicuous. 

Sp<l(;imcns i iL the coIleci':on.---O:w -wet pres('rveo specinlcn is enntained m the 
Museum's Bef:ei-ence Collection. Locality:' Unknown. 

!rhe specimen is mo(lerately large, with the test somewhat depressed and flaH'ened 
on the abactinal slde. '1'11e test is white, wi~h rows of small tubercles and with! 
concentric rows of brownish pai-ches. The spmes are long, slender and pointed at the 
lips, a.ndare varied in colour. Some _ spines are pale. ,creamy brown, while others are 
dark purpliSh hl'OWH or dark chestnllt brown. The spmes of both colours are inter
mixed. iThe spinf's on the oral surface are mostly uniformly creamy brow:l. 

:Mea.sorements: Diameter of the 'test: 87 mm. 
Hei.ght of the test: 43 mm. 
Diameter of the peristomc: 24 mm. 

IJcngth of a prim:=try spine: 13 mm .. 

l~f,'uRE 38. 

P.seucloboletia ma~ulata, TrOS'lhn:, VAl'hp,ndl., Nat. Ver. Preuss. 
XXVI, 1869, Sitzungsb01', p. 96. 

J'scurloboletia macuZata, 

,Pseuaoboletia rnaculata, 

A'!,'l,flSiz! Al.,· "ReviRion of the Echini", Cat. Mus. 
C'mp. Z')o1ogy. H'1Tv9"rd, 1872-74, pl.III, fig. 458, 
(P:'e1ld.,b .[etc·a {nJiana). 

Ag;l,;;;siz, Al., "R )vi"hn of the Echini Cat. MUR. 
Z')okgy, Hp,rv[,rd, 1872-74, pt III, 
(Pren!' b letia indi(tna). 

Compo 
p. 456 

. Pse'Udoboletia rnaculata, Boll, "On i hr' sp(>:.i~~. of Psc7J.:iob()Zeaa" Annn,]s of Natural 
Hir;tory (5). Vo1. XIII, pp. lOS-Ill. . 

P seudoboletia maculata, SluitrT, Din E(~hiniflen Sf},mmlung des MpRflPms Zu 
Amst"rd~m. RjdU?gnn tot de Die:rk, XVII 1S95 
p. 70 (p'?ulb letia ind,iana). " 

.Pseudoboletia maculata, Doderlein. Ep,hin. dermnn 
Abth. f. Sys;., III, 
i n ~i(;:ng). 

von 
1888, 

Ceylon Zool. Jabrb. 
p. 835 (Pseudoboletia 

• 
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Pseuaobolatia maculata~ Mortensen~ Ingolf-Echinojdea, I, p. lIS. 

Pseua.oboletia maculata, Meijere, Siboga-Expeditie, Echinoidea, XLIII (=Livr~ 
XIV), 1904, p. 96 and p. 230 (Key). ( 

Pseuaoboletia maculata, Clark, H.L., Catalogue of the Recent Sea Urchins.. 
(Echinoidea) in the Collection of the British j 
Museum, London, 1925, p. 131.~ 

)This species is closely alli<:d to Pseudoboletia indiana and resembles i£ in several" 
respects. '1.'he pore-pairs are arTanged in arcs of four. The test is conspicuously, 
blotched with darker brown markings. The primary spines are more slender than ilL 
the preceding species. 

, Clark (loo. cit. ,) reports that the validity of this species and its specific distinc'fineSil, 
from Pseudoboletia indt'ana are doubtful. 

However, the persence of spots and blotches on the test and the comparatively' 
more slender spines at once distinguish this species from PseudoboIetia indi.ana. ~ 
Pseudoboletia indiana, the spines are dull pink, short and rather stout. 

rrhis species ras been recorded fronl Indla (Madras)" Pilippine Islands, Philip
pines, Masbate, Zamboanga (Challenger) and Macclesfield Bank (39 fathoms). 

Specimens in the collection.-The dry-preserved specimens, exhibited in the 
,Gallery. Locality: Tuticorin. 

['he specimens are in rather bad state of preservation. IThe test is dull eartliy. 
brown and the spines are either pale brownish or dark chestnut brown. .The spines. 
are more numerous and crowded on the oral surface where they project outwards and 
aownwards. In one of the specimens the spines on the abactinal side have almost 
~mpletely dropped away. The tubercles on the test are small and rounded and fo~ 
regular radiating rOws. The two specimens are almost exactly equal in size. In one 
of the specimens, remnants of Aristotle's Lantern are seen within the cavity of the test. 

Measurement.s: Diameter of the test: 73 mm. 
Heig;ht of 'the test: 39 mm. 
Diameter of the peristome: 22 mm. 
Length of a primary spine: 17 mm. 

Family ECHINOMETRIDAE. 

l\his is the last family of the Regular Sea urchins and also tlie last famil31 
included in the Order Camarodonta. This family includes small to large forms ,yith 
round or oval te[tt, with three or more pre-pairs on the ambnlacral plates. The ambu
bcra. tend to widen grad'.lally in the oral direction. The g16biferous pedicellriae have 
dO'.lble poison sacs and may be provided with stalk glands. The chief distinguishing
feature of these pedicellariae i3 the presence of one unpaired tooth near :the end :too. 
in each valve. 

The ambitus is more or less elliptical. There are no pits or sculpturing of ~& 
eoronal plates; the ambulacral plates are compound. with 3 to 19 elements but usually 
more than four. IThe oculars are all exserii Or becoming insert in sequence V, I, IV. 
(not I, V, IV as usual). 

This is 8; characteristically tropica.l family. This family is distinguished from th., 
Echinidae in having more than three pairs of to pores each arc, while iIi the 'Eehinidae 
lhe arcs are 'always composed only of three pairs. fl'he moae of growth of 1Ilie pori .. 
ferous zone in these two families is also totally unlike. 
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lThis fa.mily is lepresented in the Museum collection by a single species, BchifM1..l 
metra mathae~, belonging to the genus Echinomet.ra, which is the principal genus 01 
:the family. The speeies 1'.d.illomei:m mathaei is fairly commOn in the IJamban area. 
in the Gulf of Manaar and is widely distributed in the Indo-Pacific Region. 

Genus Echinometra Gray. 

The 'Species of this genus have an oval test, but the plane of elongation correl
ponds neither to I,oven is plane nor to Carpenter's plane-although it is almost ati 
tight angles to the latter. The test has polyporous ambulacra with up to 16 pore paira 
per plaiie., . 

This genus is characterized by a markedly asymmetrical, oval test. The ambu
lacral plates are composed of four to eight elements. The periproct has numerous 
plates; the spines are moderately stout and short and are not in any way peculiar. 

'A single species, Echinometro mathaei one of the most familiar and widely dis~ri
bu~ed species of the genus, is contained in the Museum collection. 

Echinometra mathaei (de Blainville). 

FIGURE 39. 

Echin'IJ.8 mathaei, de Blainville, Diction. Science Naturelle, XXXVII, 1325 p. 94: 

Echinometra lucuntur, (part), Agassiz, AI.. "Revision of the Echini", Illustrated 
Catalogue of the Museum of Comparative Zool
ogyat Harvard, VII, 1872-74, pt. I, p. 115; pt. 
III, p. 431; pI. IV b, fig. 4 . 

. Echinometra mathaei, Agassiz AI., Challenger Reports, Echinoidea, p. 105. 

Ec1inometra matkaei, Koehler, Echinodermes recueilles par M. KOROTNEV 
aux iles de Ia Sonde, Mem. Soc. Zool. Franoe, 
1891, p. 415. 

Ecairtometra matkaei, Ostafrikanische, Echiniden ges von. Dr. Stuhlmann 
Mitth. Naturh. Mus Hamburg, XIII, p. 46. 

Echinometra mathaei, Farquhar, "A ContributIOn to the History of New Zealand 
Echinoderms", Journ. Linn. Soc. London, Zoology' 
XXVI, p. 188. 

Echinometra matkaei, Ludwig, Echinodermen des Sansibar gebietes (gas v. 

Echinometra mathaei, 

VOELTZKOW), Abhandl., Senckenb. naturf., Gesell
sch., XXI, p. 554. ..-

Doderlein, Bericht ub. die v. SEMON gas. Echinoidea. 
SEMON, Zool.Forschungsr, V. Jen. Denkschr., 

VIII, 1902, p. 46, (688). 

Echinometra matnaei, Bell, Willey's ZoolOgical Results, Pa.rt II, p. 136 • 

. Echinometra mathaei, Bell, in Gardiner's Fa.una and Geogr aphy of the 'Maldive 
and Laccadive Archipelagoes, p. 231 • 

.Echinometra matkaei, Meijere, Echinoidea, Siboga-Expeditie ,XLIII, (=Livr. 
XIV), 1904, pp. 101102, and 230 (Key). 

lGchinometra matkaei, Clark, H.L., Ca.talogue of the Recent Sea Urchins 
(Echinoidea.) in the Colle.tion of the British Museum • London, 1925, p. 143. 
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E<;hinometra mathaei,Gravely, "Littoral Fauna of Krusadia Island, in th6' 
Gulf of Mana-ar", N.S., N.H. Soction, I, No. I, 1927, 
p.171.-

Echinometra rnathaei, Clark, A.H., "Eehinocerms from' ,Marshal 
Proc. United States National Museum, 
1952, p. :!72. 

Islands" " 
Vol. 102, 

Agassiz AI., (loc; cit., ,p. 431) Echinometra mathaei as a synonym for Echino-
m~tra lt~cuntll:l', but t~e latter seems to be a distinct species, distinguished by the pore 
pam; bemg disposed III arcs of 7 or 8, or sometimes only 6, whereas in Echinometra 
mat/wei, they are arranged in arcs of 4. 

Tills is probably the most abundant species of regular sea urchins in the world 
'and is widelJ distributed throughout the tropical and subtropical seas of the world. l1t 
is smaller than the other common species of regular sea urchin, namely, Stomo1Jneustes 
variolaT'is. It has a ,strongly asymmetrical test and the ambulacral areas are much 
narrowr than in Stomopneustes variola1'is. There is considerable variation in the colour" 
but generally the spines are paler than in Stomopneustes variolaTis, and are of a more
greenish tint_ Rarely, the spines are black and maybe very stO:J.t. 

But :n a large series of specimens of this species (Echinomet1'G mathaei) from 
ditrerent localities of the world, there is usually considerable variation in the colour of 
the test and of the spines. The general colonration of the spines ranges from a dark 
violet to almost straw colour, tipped with violet, or uniform light pink tipped with 
yellow, and all possible gradations between this and a dark violet· shaft with a yellow 
tip, or a. lIght green shaft, shading into a darker point tipped with yellow, or a lighter 
shade than the body of the shafn are noticed in this species. The milled ring is generally 
of a brilliant white colour. The principal characteristic of this species is the ,shortness 
of the arcs com posing the narrow, poriferous zone, never having more than five pairs 
of pores, usually only four pore-pairs in each arc. The outer row of ambulacral tubercles: 
is reduced to mimAt-e tubercles, though in very large specimens, this outer row (Jf 

. tubercles is more marked, with a tendency to ,separate one of the pairs of pores from 
~he others. The coronal plates do not greatly increase in size during growth, but 
increase rapidly in number. The madreporic genital is but slightly larger than the 
other o'enital plates, which are uniform in eize. The auricles are prominent, connected' 
by a t;w, interambulacral arch. flattened, anchor-shaped, and wi~h a large, a~ricular 
arch. Actinal cut" are well marked, somewhat rounded; the actlOnstome (penstome) 
is larger, in proportion h the size of the test, than in any other species. of the genus. 

Clark, A. H.) (loc. cit., p. 272), reporting on the specimens of this species collected 
ifrom Ma.rshalls Islands, states that those specimens were all mostly small or medium.., 
sizec1. The largest, from the outer reef flats o~ the north e'ast-sid~ cf ~raJllbiru Island r 

Eniwetok Atoll, is reported to measure 51 mm. m length, 40 mm. III WIdth and 32 mm. ( 
in height. 

Tbs species is very widely distributed. and has been recorded from a v~ry wide
ralwe or localities. The recorded localities include Egypt, Suez, Red Sea, Perslan Gulf .. 
Mu;cat. Zanzibar. Mozambique, Madagascar, Mauritius, Maldives, Andaman Islands,. 
Borneo: IJrilipp~ne Islandcl, Australia, New Guinea, ~olomon Islands, New Hehides, 
Loyalty Islands, Fiji, Samosa and the Coast of Savan. 

Ronnd about the South Indian Coasts, this species has been recorded from Tuticorin 
and from the Gulf of Manaar. 

'Ihis species is represented in the Museum collection by several specimens from 
Erucatiai and Shingle Islands in the Gulf of Manaar area. 
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Specimens in the collection: 

1. Reference Collection : 

-L05 

(1) One young specimen, wet-preserved; Locality: Shingle Island: 1924. 
fJ.'lte test is rathel asymmetrical and elongately ovoid. The test is whitish, with the 
-tubercles large, prominent and closely act.. The spines are strong, greenish, with 
ibrownish tips, longish and tapering and pointed towa.rds the tip. 

Measurements: Long diameter of the 'test: ·25 mm. 
Short diameter of the test: 20 mm. 
Diameter of the peristome: 6 mm. 
Length of a primary spine: 16 mm. 

(2) Slightly larger specimen, wet-preserved. Locality: Shingle Island: 1925. 

The test is somewhat purplish brown, but the colour of the spines is mote 
or less the same as in the preceding specimen, although appearing slightly more faded 
and rather greenish grey. 1'he spineil at the sides of the test and around the ambitus 
.are the longes't and projece towards while the spines on the upper part of. the abactin&I 
surface and on the ora.l side are . shorter. 

Mes.surements : 
Long di&meter of the test: 
Short diameter of the test:. 
Diameter of the periiltome : 
Lengt: of a primary spine: 

42 mm. 
35 mm. 
7 ·.mm. 
17 mm. 

(3) One specimen (adult), slightly larger than the· preceding specimen, wet. 
preMrnd. Locality: Shingle Isla.nd: 1944. 

The spineD a.re greenish grey, with brownish tips. -lThe colour of the liesl is 
purplish brown. The spines on theactinal (oral) side are shorter and pr.ler in colour, 

;almost translucent whitish or whitish green. 

Measurements: 
Long diameter of the test: 47 mm. 
Short dia.meter of the test: 37 mm. 
Dia.meter of the peristome: 8 mm. 
Length of a prima.ry spine-: 15 mm. 

(4) One very small, young specimen, wet-preserved. Loca.lity: Krusadai 
· Is!a.nd: 1924. 

The spines a.re fairly long, in spite of the very sm&ll size of the test. The 
· spines are dull greenish grey, with pale brownish tips. The spines on 'the oral (actinal)~ 
side are short, whitish, compara.tively slender and closely crowded togeiher. The longest 

· spines a.re a.t the sides a.rearound the a.mbitus a.nd project outwa.rds. 

Mea.surements : 
Long diameter of the test: 18 mm. 
Short diameter of the test: 15 mm. 
Diameter of the peristome: 4 mm. 
Length of a primary spine: 13 mm. 

II. Gallery Collection: 

(5) One larger, more or less adult, wet-preserved specimen, exhibitied . in the 
-Ga.llery. Locality: Krusadai Island. 
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'fhe spines are dull, somewhat pale greenish grey, whitish towards 
and pale brownish towards their tips. The spines are very kIDg, acutely 
pointed tt)wards their tips. The colour of the test is purplish white. 

Measurements: 

Long diameter of the test: 38 mm. 
Short diameter of the test: 26 mm. 
Diameter of the peri~tome: 
Lengtr of a primary spine: 

6 mm. 
20 mm. 

their baseS' 
tapering and. 

The surface of the spines in all the specimens mentIOned above show very' 
~Ile, longitudinal striations which can be clearly Been under the lens. 

1'he colour of the spines is rather faded owing to prolonged preservation in. 4 
alcohol in all these specimens, but in fresh and living speCImens they tenil to be' 
much brighter greenish in colour. 

SUBCLASS IRREGULARlA 
(= EXOCYCLICA) 

This Subclass includes Echinoidea in which the anus lies outside the apical system 
of plates in the posterior interradius. In the members of this Subclass the periproct,. 
including the anus has moved outside the apical system of plates. The periproct has 
regresseil along one parti8ular inter ambulacrum , namely, AB on the Carpenter l?lane, 
that hereby becomes the posterior. The members of this Subclass comprise irregular 
sea urchins which are classified by Mortensen into four Orders, two of which are mostly 
extinct. 

The periproct in this Subclass is, in fact, outside the genito-ocular ring in inter
ambulacrum 5. The forms included in this .SuBclass are characterized by more Or less 
marked bilateral symmetry, secondarily acquired. 

Of the four Orders of this Subclass, three, namely, Orders Csasiduloida, Clypeas
troida and Spatangoida are repreRented by specimens in the Museum collection. 

ORDER CASSIDULOIDA 

'rhe members of this Order are mostly extinct. The test ranges from rculid 
to oval in profile, with the apical system and peristome central or slightly anterior. 
On the aboral surface, the amhulacra are more or less petaloid, and around the peristome. 
~hey typjcally form phyllodes alte~nating wit.h well develop~d bourru.lets. Th~ periproct
varies in its position from a locatIOn where It may be contIguous WIth the apICal system 
to an oral location near the peristome and may be sunk in a groove. In most Cassidu
loids, the Aristotle's IJantern disappears during the juvenile stages. 

A single species of this Order is r~presented in the. Museum colle~tion, ~amely" 
Echinolatnpas ovatus, of the genus Echmolampas belongmg to the famIly Echmolam;.; 
padidae. 

Family ECHINOLAMPADIDAE 

'J'his family includes Irregular Echinoids which ~ave open petaloids, with this. 
peculiar feature that the two pore rOws of ea~h p~talOld are o~ uneven length. Thee 
periproct , posteriorly located on the a~oral SIde IS cover~d WIth three l~rge plates. 
This fam.ily comprises a number of speCies confined to tropICal and subtroplCa1 waters,. 
living m(lstly in waters of moderate depth. 



) 

w7 

Genus Eehinolampas Gray. 

'l'his genus includes Irregular Sea Urchins of more Or Jess ovoid shape, with the 
:apical system excentric. The petaloid ambulacra are elongate, unequal, the pores of, 
the .,;amc petal being often differently del'eloped. The actinal surface (i.e .• the oral 
surface) is slightly concave. The actinostome (i.e., the peristome) is transverse, 

,;elliptical or pentagonal, more or less excent'ric. The ftoscelle is fairly well marked a.nd' 
the hourrelets are moderately prominent. The anal system is infra-marginal and trans
verse. lhe tubercles are of very uniform size, the difference in size being scarcely 

'perceptible between the actina.i surface and ~he rest of the test. 

'rhe test is more or less ovoidly elongated, the longitudinal diameter of' the test 
tbein6' greater than the tra.nsverse diameter. The mouth is anterior. The periproct is 
situated at or below the ambitus, noi in a groove or depression. ' 

Thi!! genus is represented in the Museum collection bv a single species, Echinolampas 
01)" fa (Rchinolampas oviformis) which is a familiar and widely distributed species in 
the Indo-Pacific Region. Sp6Cimens of this species collected from Tuticorin and the 
'Indian Ocean a.re represented also in the British Museum coUections. 

Bchinolampas ovata (Leske). 

FIGURES 40 AND 41. 

Echinolampas ovatus, Leske, Add. ad Kle n, 1778, p. 127. 

Eehinus oviformis, Gmelin, Linne, Syst. Nat. Ed. 1788. 
> 

Echinolampas oviformis, Gray, Ann. Phil., 1825, p. 7. 

Echinolampas oviformis, Agassiz, AL, "Revision of the Echini", Ca.t. Mus. Compo 
Zoology, Ha.rvard, VII, 1872-:-74, pt. III, p.653 

EcMnolampas ovata, Meijere, Echinoidea, Siboga-Expeditie, XLIII (-Livr. XIV) 
1904, p. 234. 

_Echinolampas ovata, Doderlein, Va1divia, Echinoidea, 1906, p. 240. 

Echinolampas O1Jata, Clark, H.L., Memoirs (If the Museum of Comparative Zoology, 
Harvard, XLVI, 1917, pI. CLIII, figs. 1 and 2. 

Echinolampas ovata, Koehler, EchinOidea, Indian Museum Cassidulidae, 1922, pp. 
140;:-:,144:; .pI. VI, fig. 5; pI. XIV, fig. 8. 

Echinolamvas ovata, Clark,H.L., Ca.talogue of the RecentSea Urchins (Echinoidea) 
in the Collection of the British Museum, London, 1925, 
p.184. 

Echinolampas ovata, 

Echinolampas ovata, 

Gravely, "Littoral Fauna of Krusadai Island in the Gulf of 
Manaar", Bull. Madras Government Museum, (Natural 
History), I, No.1, 1927, p. 171. 

Gravely, "Shells and other Animal Remains. of the Madras 
Beach", Bull. Mildras Government Museum, (Natura.l, 
History), V, No.1, 1941, pp. 91 and 106. 

Echinolampas ovata, Hyman, The Invel'tebratf's, Echinodermata, 1955, p. 532, 
fig. 229 D. 

The test is rather high a.nd inflated at the edges. The outline of the test from 
'-above is elliptica.l. The apex is very excentric and placed anteriorly. The tuberculation 
-on the test is fine and c1ol'e-set. The apical System is sma.ll. The poriferous zones are 
.m:oad; the poriferuos area.s of areas I and V are markedly unequal, the outer being 
longer .. '1'he pair~ of pores are distant. The petals, especially the posterior pair are 
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not strictly petaloid in shape. The poriferou8zones are diverging. The anterior zones. 
of the anterior pair and the posterior zones of the posterior pair of pttals ate much' 
filhor'ter than the ohter zones of the smae petal.. The mouth corresponds nearly in. 
position with the position of the apical system; Tl).e actinal surface is arched gradually 
towards ~he actinostome, and is less concave, except near the ac~nostome. 

The bourrelete6 are scarcely developed and in old specimens forming a mere thicken
ing of tne lip of the actinoltom,e, with phyllodes more or lesl!! indietinct. The tuber
culation of the actina.l surface is coarser· than th .. ~ of the upper part of th~ test. 

This species is fairly widely distributed around the Indian Coastl and in the Indian. 
Pacific Region generally. On the East Coaet of South India, thi. epeciel has been: 
recorded from the Madras Beach, Tuticorin and in the Pamban area in the Gulf of 
Manaar. This species has been recorded from the following localitiee: Indian Ocean,. 
India, ']luticorin, West Australia, Dampier Archipelago and Lewis Island. Agassiz 
(loc. cit. ,) records it from the Red Sea and the Molbccas Islands. 

Unfortunately, this species is representd in the Museum colle.ction mostly by dry
tests, although there are many of "them in the collection. In fresh condition, the 
specimens are rather bright buff in colour. 

Specimens in the collection..-Both wet and dry-preHrved specimens are represen
ted in the Museum collection, although the majority of the specimens are only dry and. 
empty tests. 

I. Reference Collection: 
(i) One wet-preserved specimen. Locality: Tholayirampar, Tuticorin. 

The specimen is pale browniah, with a. clos~ fur of minute spines all over the
surface, but }he portions of ~he surface from which this coat of spines has been eroded 
appear as creamy white, irregular patches. The test il!! elongatel,. ovoid, with the· 
mouth at the centre of the lower, flattened, and somewhat concave surface and th61 
Jtnus also on the en.l side at the po.terior end. The petaloid ambulacra are distinct, 
the pelals being op~n at their dietal extremity and one limb of the petaloid ambulacr~ 
beiIl~ longer than the other U8uslly. The mouth aperture il!! somewhat broadly pents· 
gonal. . 

It should be noted tha~ the mouth is always more or less circular or brosdly· 
pentagonal in the specimens of this species, but the anus is more or less e!ongately: 
nval transversely. Ir. the case of anus, therefore, it is .only the transverse (longer). 
diameter 1;h,.t is mentioned in the follo~ng measurements of tHese specimens. 

Measurements : 
Long diameter of the test: 58 mm. 
Short diameter of the test : 49 mm. 
Height of the test: 32 mm. 
Diameter of the mouth: 4 mm. 
Diameter of the, anus: 6 rom. 

Except the above mentioned specimen, which is wet-preserved, the remaining' 
ones in tbe collection are all dry-preserved ones. The deRcription is more or less the 
same as that of the above specimen. 

'(ii.) One small, dry-preserve a specimen. Locality: Kundugal Point; Paniban,. 
Gulf .of M3naar, 1943. The test is dull chalky white. The pore pairl!! forming the 
limbf\of the petaloid ambulacra. are beautifully distinct,tbe 'pores, of each pair being 
eonnec\ed oy a distinct, tra.nner.se groove, Or line. The lar~& recta.(\llar plate. whlelt, 
mak-e up the test are arra,uged in regular double rows in the intenmbulacral areas and, 
are clearly sef\n in this specimen. 

( 
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Measurements: 
Long diameter 01 the test: 47 illill. 

Short diameter 01 the test: 41 mm. 
Height ot the test; 25 mm. 
Diameter of the mouth: 4 mm .. 
Diameter of. the a.nus: 5 illill. 

(iii) One dry-preserved specimen, exceptionally broad in proportion to its height 
andsomewha' depr.sIed. Locality: Kundugal Point, Pamban, Gulf of Man&a.r. 194a 

The test is white, with the grooves of the peta.loid ambulacra well depressed . 

Mea.surements: 
Long diameter of the test: 59 mm. 
Short diameter of the test: 56 mm. 
Height of the test: 31 illill. 

Diameter of the mouth: ·5 mm. 
Diameter fo the anus: 7 mm. 

(iv) Four dry-preserved specimens of which the hngelit is a.bout 60 mIa. long 
and the smallest 52 mm. long. They are mostly white, but one of thim is slightly 
tinged with pale brown. Locality: Shingle Island, Gulf of Manaar, 1949. 

Meal!urem61nl~: Largest specimen: 
Long diameter of the test': 60 mm. 
Short diameter of the test: 54 mm. 
Height of the test: 40mm. 
Diameter of the mouth: 6 mm. 
Diameter of the anus: 8 mm. 

Smllolle.t ~pecimen : 
IJong diameter of the test: 52 mm .. 
Short rliameter fo the test: 47 mm. 
Height of the test: 32 mm. 
Diameter of the mouth: 5 mm. 
Diameter of the anus: 7 mm. 

(v) TweIn dry-preserved specimens. Locality: Pullivasal Island, near Krufladai 
Island, Gulf of Manaar, 1943. 

The specimens in thiB lot are all dull chalky white and some of them are 
rather worn out. One specimen (the large.i;) i. linge. witk palfi brown, while a few 
others have been dirty pale greyish patches. The specimens (dry tests) range in size from 
62 mm. in len,th to about 48 mm. in length. The a.ctinal surface of the test is rough 
and granulated in some srecimens, but smooth and worn out in others. 

Measurements: Largest specimen: 
Long diameter of the test: 62mm. 
Short diameter of the t-est: 55 mm. 
Hegiht of the test: 37 mm. 
Diameter of the mouth: 5 mm: 

(The anal aperture is broken and hence its diam~ter conI'll not be de~erlllin&i 
accurately) . 



Smallest specimen : 
Long diameter of the test: 48 mm. 
Short diameter of the test: 41 mm. 

Height of the test: 30 mm. 
Diameter fo the mouth: 4 mm. 

Diamet'er of the anus: 6 mm. 

j1"'our more specimens in this lot are almost of the same size as the above specimen. 
while the remaininb' ones are larger, ranging from 52 to 56 mm. in length. 

II. Gallery Collection: 

(vi) Two dry-preserved specimens exhibited in the Gallery (labelled Echinolampas 
ovi/armis, which is a synonym for Echinolampas avatus). Locality: Pamban, Gulf 
of Manaar. 

Beth specimens are brownish, the largest specimen being darker brown and the 
smaller one being lighter, yellowish brown. In the larger specimen the apical area 
bears a slightly abnormal depression which ha.s resulted in the abnormal di3piacemenfi 
of two of the petaloid ambula.cra. -

Measurements: Larger specimen : (This is the largest specimen of this speCle~ 
in the collection). . 

I.Jong diameter of the test: 66 mm. 
Short diameter of the test: 57 mm. 
Height of the test: 38 mm. 

Smaller specimen: 
Long diameter of the test: 53 mm. 
Short diameter of the test: 47 mm. 
Height of the test: 30 mm. 

(Nate.-The diameters of the mouth and the anal apertures could not be determined 
in the two above mentioned gallery specimens as the specimens are firmly glued down 
on the display board by their oral sides and could not be detached without risk of 
damage) 

ORDER CLYPEASTROIDA 

The ClypeaHtroids include _the irregular Echinoids popularly known as the Sand 
Dollara, Sea Buisciuts, etc. The test is usually flattened, oval, Or rounded or somewhat 
angled at the ambitus and is often very solid and strongly built with heavy internal 
skeletal supports. The peristome and apical system are usually centrflol. Thfil latier 

'generally consists of a porous pentagonal plate composed of fused genitals and madre
pOl·ite, accompanied by very small terminals. On the aboral side, the ambulacra form 
five well developed petaloids with conjugate pore-pairs; elsewhere, there are large 
numbers of small, uniporous podia, emerging not only along the ambulacra, but often 
along the interambulacra also. Phyllodes. and bourreletes are wanting. The puriproct 
varies in position in the posterior interambulacrum, but is never in contact with the 
apical system. There are no gills or gill cuts. The test is usually covered densely 
with small spines. A large Aristotle's Lantern with broad, flattened pyramids is pre
sent, but compasses are lacking. Globiferous pedicellariae are usually wanting, but the 
three other types occur, although not conspicuously. There is a single concealed 
sphaeridium (sometimes two) ~long each ambulac~um near th~. peristom~. The. Sand 
Dollars of this Order are claSSIfied by Mortensen mto five famIhes, of WhICh speCImen'> 
belonging to three families ,namely, theClypeastridae, the I.Jaganida.e and the Scutellidae 
are represented in the Museum Collection. : 

( 
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Family CLYPEASTRIDAE 

This is a well defined family of Irregular Urchins in which the petaloids are formed: 
of primary plates alternating regularly with demiplates. The two pores of each pair 
are widely separated, connected by a furrow. ].'he ambulacra are much broader than 
the interambulacra. On the oral side, the ambulacra usually show a simple, central 
furrow. The apical system is central, consisting of a porous, rounded or pentagonal 
plate, with five minute terminals and five gonopores placed . at the platte angles or 
removed somewhat from the plate. The periproct , covered with small pla,tes, is founa 
on the oral surface near the posterior margin. 

The auricles are separate, each being placed on 'he ambulacrum; the test is mode
rately high 0" flattened, but rarely discoidal. The anus is marginal Or inframarginal 
The genital pores are five in number . . 

This family includes but one existing genus, Clypeaster, comprising lllany species 
i.n tropical and subtropical wa'ters, living on or b!lried in, sandy bottom. 

Genus Clypeaster Lamarck. 

'Ihis genus includes irregular urchins which are readily distinguished from their 
allies included in the Order Clypeastroida, by the rather flattened and depressed shape 
of their te~ts. The actinal surface (oral surface) is markedly flattened, but the mouth 
is not conspicuously sunken. The ambulacral radiating from the peristome on the oral 
surface are fairly well defined. The interior of the test is characterized by the absence 
of the double ambulacral chamber, and the presence of slender, needie-like pillars which 
replace the massive columns of the other genera of the Order Clypeastroida. The actinal 
surfaee is flat. The actinostome (peristome) is sunken only in a slight cavity and is well 
circum 8cribed. 

].'he poriferous areas of the petals are more or less incurved distally; (if this Iii< 

not well marked, the test is much flattened); the anus is infra-marginal. 

This genus is represented in the Museum Collection by two species, which are 
fairly common on the South Indian shores, namely, Clypeaster humilis and Clypeaster 
rarispinus. In the former species, the odd, anterior ambulacrum is specially elongated 
and tile test is not so markedly five-angled and the body not sO thin, while in the latter 
the bodv is thin and clearly five-angled (pentagonal) in outline, the margin being 
indented between the rounded angles. 

CIyp38ster humilis (Leske). 

FIGURE 42. 

Echinanthu,s h'L':nili8, Leske, 1788, Add ad. Klein, p, 121, pI. xix, figs. A, B. 

Clypeastpr humili8, 

Olypeaster humilis, 

Clypeaster humilis, 

Agassiz, Al., "Revision of the Echini", Illustrated Catalogue 
of the Museum of Comparative Zoology, Harvard; 
No. VII, 1872-74, Part I, p. 100. Part III, p. lHO. 
PI. xi a, figs. 1-8. 

Agassiz, AI., Challenger Reports, Echinoidea, p. 119. 

Tenison-Woods, • "On the habits of RomP. A m;tralian Echini" 
Proc. Linn. Soc., N. S.· Wales, IV, p. 203. ' 

Scutella placunaria, Lamarck, Hist. Naturelle des animaux sans vertebres 1816 
Paris, 1815-1822. ' , 

Echinanth1M explanatus, Gray, "New Genera and species of Scutellidac and 
Echinolampadidae" , Proc, Zool. Soc. London 
1851 , p. 35. ' 
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Ech",nanthus explanatus, Gray, "Catalogue ef the Reoent Eohimda in the ::British 

Museum,_ London, -1855, p. 6, pI. i, fig. 1. 

Echinanthus testudmarius, Gray, ,Proc.'Zool. Soo. LOndon, 1851,.p.3S. -

Echinanth'U8 testudinarius, Gra.y, Catalogue olthe Reoent Echinida in the British 
Muse-lIm, London, 1855, p. 6, pI. i, fig~ t: 

.' • OlYPeaster placunari'U8, Mioh~li~: 'Monographie. des QIypeasWes f0S8ile~, Mem~' 
- &0. Oeol. France 2neJ Series, t. VII, 1861,: 

Mem.' no. 2, p. 135, pI. xxxV, ,fig. 180. (non Olypea
ater placunarius Agassiz et Desor). 

Olypeaster Sai88eti, Michelin, Ibid., 1861, a, p. 328, pI. ix, fig. 2. 

Olypea8ter rosace'U8, Loven (Seven), Eohinologica, Kong!. Svenaka Vetenskaps 
Akad. H"ndl~ger, Vol. XVIII, 1892, p. 173.-

Alexpmria magnifica, • Pfeffer, ,Die Clypea.triden des Hamburger Musums, Verh, 
- Naturw. Variens, Hamburg, V, 1881, p. 58 -

O~ypea8ter humili8, 

Olypeaster humili8, 

Olypea8ter humiliB, 

Olypeaster r08aceus, 

Olyplaster humili8, 

Olypeaster humili8, 

Olgpeaster humili8, 

Olypeaster r08aceus, 

Olypeaster Attmilis, 

l)uno/IPn, "On_~e ,r~rgnath.io girdle of Eohinoidea" , Journ. 
Linn. Soo. ~ndon, Zoology, XIX, p. 205. . 

Bell, Rep. ZooI. Colleotions "Alert", London, 1884:, p. 122, 

Bell, "Echinoderms from Tuticorin, Madras", Proo. Zool, 
Soo. London, 1888, p. 384. . 

Loven, "The Linnaean speoies of Echinoidea", - Bih. 
K. SveDsk. Vet. Ak. HandJ., XIII, ',_ p. 173. 

Ramsay, Echinoderms of the Auuralian Museum,_ i885,.p. 51. ,} 

An4ereon, ~~On .ome Indian Eohinoidea.", Joum.-Aliatio 
Soc. Bengal; LX"III, 1894, p. 188. 

Sluiter, Die Echiniden-Sammlung des MUleumi zu ~rdam, 
Bijdragen tot de Dier-kunde, X.VII, 1895,p. 72. 

Meijere, Siboga-Expeditie, Echinoidea., 1904, p. 133; 
pI. xviii,figa. 352 add 353. 

Brown, (R. N. Rudnl08e), Eohinoidea and Asteroidea from 
the )[ergui Arohipelago, Proo. Roy. Soo. Edinburgh, 
XVIII, 1910, p.4:1. . 

Olypea8ter' humili8, Lambellt, '''-No~-1ilUl' la syn9Dymio des elpeoes vhantes de 
Clypea.stres" .. ~. Soo. Linnaenna de Lyon, t. LXI. 
Lyon; 1914,' pp. 13, 18, 18, eto. .. 

Stolonoelvpus 1n.imm8, Lamb6tt- et Thiery (P), 'Easai de Nome!l.olature raisonne 
; des Eohinide., 1909-1914, 5 fasoioUles, Ch&~ont, 

191', p. 301. 

(}lypeaster humili8, Cl&rk. H.-L., "The Eohinoderms of the Western Australian 
Museum", Reoords of the Western Australian Museum· . , 

Olypeaster humili8, 

I, -191', p. 36, pI. exxlli, fig. 5. . 

Koehler, 'R., "'Eohin'ides du Musee Indien a Ca.loutta, TI, 
Clypeastrides et CaasidUlides, Caloutta, 1922, p. 51, 
pl. fii~ fig .. '1 to 5 and, 12; . pI. XiT, fig. _ 23 and 
pI. exxxviii, fig. 4. 

''()11l'J!!A8ter humili8, Clark, H.L., Memoi~ of the Museum of Comparative Zoology, 
Ha.ryatd,X.~VI, 1914, pIs. 137 and 138, fig. ,. 



113 

GlYpea8ter kumili8, Clark, H. L·, Catd.loguu of the l~~cent Sea Urchins 
(Echiuoidea) in the Collection of the British Museum, 
(Natural History), London, 1925, p. 149. 

OlypeafJte? kumili8, Gravely "SheUs and other . Animal Remains of the Madr:-.,s 
Beaoh·', Bull. Madras Government Museum (Natul'al 
History), V, No.1, part 1, 1941, p, 89 (Glllpea8ter sp.). 

The test is low, rather flattened. The margins are thin. The tuberc:Ilation is flUe. 
The ridges between the pore-pairs bear a single, regular series of 6-15 primary tubercles. 
"fhe poriferolls areas converge ra.ther a.bruptly and tend to close the peta.loids. 

This species is distniguished by its specially elongated, odd, anterior petaloid !l.mbu
lacrum and the great width of the poriferous ZOlle at the extremity of the petals.'Ille 
petals are usually closed. The poriferous furrows are crowded at the extremity-of the 
petaloids. 'J'hey are characterized by their uniform width and somewhat swollen, median 
tuberculiferous part rising above the poriferous zone. The pores of the poriferous zone 
are large-larger than in the other species of the genus; the outer pore, especially, is of 
great size. The genital openingE\ are distant. The tubercles of the upper part of the test 
are somewhat smaller than in the West Indian species. On the actinal side, the tubercles 
increase in size towards th~ actionstome (i.e., the peristome) and become quite large, 
especially near the median interambulacral space: the space occupied by the miliarie. 
between the primary tubercles is reported to be wider in normal specimens from other 
localities than in ¥/est Indian species. In very large specimens (measuring about 245 mm.), 
the edge is extremely attenuated; the outline is still more undulating than in smaller 
specimens, but not pentagonal, as is so frequently the case in the West Indian speciee. 
:rhe proportions of the petals in the rosette are not changed in such large specimens. The 
:tuberculation is remarkably uniform on both sides. In very young specimens, the out
line tends to be more or less circular, the rosette is short and the ambulacral pores occu~ 
lin the horizontal sutures above and 'below. The odd ambulacrum shows a tendency 
towards elongation even in yO:Ing specimens. 

Koehler (lofJ. cit .• p. 52) reports that one of tht; characters which strikes immediately 
when one examines the dorsal surface of Cl.ypeaster humilis is the relatively short length 
'Of the petaloids and the large intervel that separa1tes their very much rounded distaJj 
iextremity from the corresponding margin of the test. It is well-known that the five peta.ls 
IOf Clypea.~ter hmniUs ha,ve a more or less obovate form. and their maximum width is 
attained at a point beyond balf their length. On the other band, the petals form on the 
Idorsal surface of the test a very appreciably projection and the inter-poriferous zone in! 
particular is more or les8 strongly convex; the poriferous zones are also very convex. 'l'he 
mterporiferous zones are covered with numerous pnmary ~nulesJ closely crowdedi 
between which the miliary tubercles occur in less abundant numbers. The poriferouB 
.zones bear betwe'en tbe silcc6ssive pairs of pores, a row of primary tubercles, equally very 
eloee-set. The chara,~ters presented hy the form of the petals and their length in propel'i 
tion to the wiilth of th3 test remain almost entirely constant among tbe specimens cf 
Clypeaster humilis. 

'l'he pedicellariae of Clypeaster hmnilis are vm y poorly known. Meijere has observed 
the tridactyle and the ophicephalo:Is types, but he mentions that they do not have 'l.nY: 
particular character and he has just represented one valve of an ophicephalous pedi ... 
!Cellariae of this species in his illustrations. Koehler (loc. cit., p. 52) had observed, ini 
the specinum he bad on band. two different sets of tridactyle pedicellariae-the trifoliate 
-and the ophicephalous---and he remarks that 'the tridactyle pedicellariae in particular' 
present certaia characters which could be advantageously utilized for establishing the 
idifferences between Clypeaste-r humilis and various other species of the genus. The 
tridactyle pedicellariae of the first form are reported to have a head, large and wide and 
the valves are 0.8 mm. in length and its .length equals a third of the total length. 'rhiSi 
!region is almost as long as the width and its margins are smooth or ,;t most provided 
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'With two or three sinall denticulat.ions, very low. and scarcely apparent. The apopbysis, 
sligbtly elevated', bas its free border almost· cmopletely smooth. Tbe limb at first ratber 
narrow, is progressively widened.· 

Tbe trifoliate pedicellariae are very abundant. Tbe valves measure 0.10 to' 0.12 ( 
millimetres in length. 

Tbe li~b which c'ummences by a short extel'llfil column, widens very rapidly. 

Tbe ophicejJhaJcus type of pedicellariae, whic.:h are Dot'wiFY plenteous, have already 
Ib~en figured by Meijere ; tbeir valves are about 0.15 mm. ill lengtb.·-

Tbe Aristotie's'lantern is very well developed. Agassiz-A1., (loc. cit.) bas publisbed 
several p'hot~g~~pbs, of the entire lantern and. also of different isolated piece~. 

This . species has been recorded from a ver)' wide range localities extending from the 
fRed Sea througb tbe Indo-Pacific Region to Australia. Aro'.lnd the Indian Coast, tbis 
species· has' been recorded specifically 'from Madras and Tuticorin and from tbo Parnhan 
area' ill the' Gulf of Manaar.· .. ,. " 

Some of tbe l<ic~lities from wbich tbis species. bas been collected are: Red Sea. 
Muscat, East ofPc;sjall.GuIi; Makran Coast between Muscat and Balucbistan, Madras, 
Tuticorin, l'amban, .Gulf .of. Manaar ; Pbilippine Islands, Amboina (15 to 20 fathoms, 

tChallenger); Queensland, . Port Denison (Alert Expedition). . c. 

. Anderson (loe. ('it., p. 194) has recorded that very numerous specimens were obtain~d 
oft the Corom'!lndel, Malabar and-CeylonCoasts'in fr6mlO to 40 fathoms. . 

, .~In ~h~ M;atl.ras, MUf-eum colle9tion, ,this species is represented both by d~y and .we±-
. (pres~rved . specimens from Madra,s and Pamban. qIark (loc. cit; ,) states that in the siHgle. 

'Specimen of t!)is spec.ieg from Tuticorin in the British' Museum Collection whicn is!! 
1;>l,\re test, tbe inter-poriferous areas are ratber flat, the unpaired petal widely open andl 
petals 2 ~nd 4 are. not, plq~d. ,He also dtes three fine. specimens of this species from 
Madras in tbe Britisb Museum collect1on qf. .w.\licb largest is reported to measure 
i3Ornm. x 120 mID. :It: 19 mm. The colour of these specimens is said to be light redd.ish 

·brown, wbich is rather unusual for this 'species~ Tbe largest recorded specimen of thIS 
t'!pecies (contained in tbeBritisb Museum collection) is'said to'·measure 163 mm."x 
148 mm. x 24 mm. ' 

Specimens in ihe qotle.ction.-
Referen,ce collection: (i) Two wet-pres~l'ved speClmens. Locality: Unknown 

. The specimens are brownisb, witb a close fur of sbort, slender, wbitisb spines whicrl 
are sligbtly more prc;>fvsely developed on the flat oral. side and longer, especially around 
tbe montb. ··'l'he speciittensa.re broadly el60gately ovate in outline, somewbat broadened 
and truncated on tbe posterior side and somewbat narrowed and rounded iowarc1s the 
anterior side. The five grooves radiating from th~ mouth .oil tbe under side are distinct and 
the spaces in' between tbese grooves 'towards ~he mO'.ltb are paler, almost whitisb, 
at least in.one of the specimens. The body is flattened, disk-sbaped, wi'b tbe dorsal sid,. 
rather raised. and convex 10 tbe region of the petaloid ambulacra. On tbe dorsal side also 
the area~ enclosed by tbe petaloid ambulacra. are. pal~r .. 

Measurements: Larger specimen: 

Lengtb: 8,0 mm. 
Widtb: 70 mm. 
'Heigbt (at tbe centre): 20 mm. 

Smaller specimen: 
Lengtb: 71 mm. 

Widtb: 64 mm. 
Height (at tbe centre): 13 mm. 

< 
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,', Gallery collection: (ii) One large, dry-preserved specimen exhibited in the Ga.llery, " 
Locality; Pamban, 

" The specimen IS brownish with 'the areas enclosed by the petaloid ambulacra some
what darker brownish. The large, rectangular plates of tpe test in regula.r rows in between 
and beyond the ambulacral areas are distinctly seen in this specimen as the fur of spinel' 
has been lost in this specimen. The entire surfa{le of the test presents a minutely pitted 
I8.ppearance, the pits appearing as small, close-set, neat circles on the pla.'tes throughout 
the surface. 'l'he petaloid ambulacra~ the pore pairs a.nd the transverse grooves connectirtg 
the pores of a pair 'lre distinctly seen in tbis specimen. 

Measurements: Length: U6mm. 
,Width: 95 mm. 
Height (at the centre): 20 mm. 

Ale,f:endria magnifica, 

t. " Olypeaster rarispinua,. 

Olypeaster rariBpinus, 

Olllpeaater rarispinua , 

Clypeaster rarispinus, 

Clypeaster rarlspinus (Meijere). 

FIGURE 43. 

Loriol, P. de, "Notes pour servir a 1" etude des 
Echinodermes, 1st Series, fasc. III, Mem. Soc. 
phys. et Hist, Naturelle, Geneve, Volume supple
mentaire, 1891, p, 20. 

Meijere, Siboga-Expediti~, EQhinoidea, 1904, p~ 134;. pI. vi, 
figs. 55 and 56; pI. xviii, figs. 354 to '361 ; pI. .x:ix,.\ 
fig. 362· 

Clark, n.L., "The Echinoderms oftlie Western AustraJian 
Museum",Records of the Western, Australian 
Museum, Vol. I, 1914, p. 30. 

Koehler, R., "Echinides du Musee Indien Calcutta, 
II; Clypeastrides et Cassldulides, Calcutta, 1921;' 
pp. 55-60, pl. v, figs. 1, 2 and 7; pI. vi, figs., 7-11; 
pl. xiv, fig. 9. 

Gravely, "Sh~Jls and Other Animal ,Remains of the 
Madras Beaoh", Bull. Mad. Government Museum, 
(N.S.), Natural History, V, No.1, part 1, 1941; 
p. 90" and p. 106. 

The body is thin and clearly 5--angled (pentagonal). Between the rounded angles, the. 
margin IS indented; in the posterior inter-radius is the middle part, which also cont~in8 
the anal field, alight·ly to the front, so that on either side of it is found an indentation. 
The body is as long as it is broad; the greatest breadth is in the region of the middle 
ainbulacrals. The margin is up tO'about 4 mm. thick in average adult specimens, slightly 
sw'ollen, and sometimes not 'very clear. The middle part of the apical area' is strongly 
conic'al and this elevation 'exll;ends up to the tip of the petals. The oral side is flat· or ' 
slightly concave. The ambulacral grooves are deep and run nearly up to the margin, and 
often extend to some distance on the apical side. ' ,; 

r.rhe buccal fie-Id is situated in the centre of the oral side and is small and circular. 
The anal area is situated on the same side at' a distance of slightly less Ithan its length, 
near the margin. It is slightly broader than long ahd slightly small~r than the buccal 
field. In the centrally situated apical field are found five small genital pores; theoc:Ilar 
:pores are very minute and not always distinguishable. The primary tubercles are equally 
~l~ge on both sides of 'the body, and are ata 'distance from one another, but not so scanty, , 
in all specimens. Thus in one specimen, there are, in the interambulacral plates on the 
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,apical side, 7-10 of them, in another 12, and up to 20 in the biggest specimen, wh:le in 
the ambulacrals there are 12 to 30. At the margin, these primary tubercles are pushed 
(sligh'tty close to one another. Also in the .middl~ zon~ of the petals, t~ere are ~ore ofi 
them, but not arranged in any regula.r fashIOn. SometImes they appear m the ponferoua 
zone also. The miliary tubel'(~les' found in between the primary tubercles are numerous, ( 
but they do not touC'h on~ another. On either side of the ambulaoCral groo~es, the primary! 
tubercles are densely crowded. 'fhe petals are lancet-shaped; the-y are eI~her broadest at . 4 ........ . 
the middle, or a little above the middle. The outer pores are slIghtly bIgger than 'the 
inner ones and stretched crosswise. 

The ridge between two pore pairs has a row of six to eigh~ small miliary tubercl.~s" 
sometimes also primary tubercles. In the last case, the surroundmg area of the pore pall'S 
.are often slightly large in size; in neighbouring pores are push~d close together or. the 
pore pairs are p:u;hed awa) from each othe~. The petals are de~llltely closed at the end~. 
The middle ones extend up to half the dIstance to the margm of the body. In theIr. 
length, th3 diiferent pet aid vary very little; i't is ill()stly the unpaired ones that are dis- .. 
tinguishel by their grea.ter length. • 

In the body are found 'pillars" (Pfeifer?) characteristic of the genus Cl1lpeaster. 
Firstly, round the mouth field in the inter-radii; these are stronger; then the same type 
appears at the periphery. The region between has only very thin pillars, like those 
which appear between the stronger pillars. The latter are flattened. Some are fork-shaped 
like the letter "y'). 

There are five pairs of ambuiacral processes; they are triangular and are indented 
,.to the top margin. 

Iioehler (loc. cit., p. 55), refers to an i:qlportant character which has been noted by .~ 
Meijere. It is the flattening (depression) of the interporiferous zones of the petals, on' 
a-rtangement which recalls the condition noted in i.nother allied ipecies, Clypeaster Annall.-
dalei. In the very numerous specimens of Clypeaster rarispin'Us collected by R.I.M.S. 
" Investigator ", Koehle~ records that even m the: iarge specimens, the petals follow very 
closely the general curvature of the body, without forming an appreciable groove, Koehler 
reports that the test Itself is always very much depressed in this species and that its IJOl'-~ 
ider is always very much thinned out. Its contour is subject to certain minor varia,tions., 
The petals are narrow and elongated. There does not exist between the successive pairs. 
of pores, any reg:llar rows of primary tubercles. All that one observes is that here and 
there especially in the external half of the petal, a primary tubercle is closer to the inter-
;nal border of the poriferous zone than to its external border. The interporiferous zone, 
is narrow and be3rc primary tubercles of unequal size, scarcely crowded together ani 
very irregularly disposed. The smaller ones are of the size of the tubercles of the pDri-1 
{erous zon,e, while the others are a little bigger. 

The tridactylous pedicellariae are of two types. One type consists of rather larue 
ones, and the length of their head attains 0.40 to 0.45 mm. The limb of the valves in 
t31~e"e pedic6eollariae ~s stro~ger on the wh?le .than in the diagram given by Meijere(Figs.( 

09 and 3 ) and It carnes throughout Its length, very fine and close-set denticulations .. 
more numerous and less stronger than those which Meijere has represented. 

The ophicephalous pedicellariae are very small and the length of their head does not 
exceed 0.06 to 0.07 mm. 

Finally, there. exist the trifoliate pedicellariae ,":hich. have alrea?y been noticed by 
H.~. ~lar~, of :'VLl:h the. valves are o~ly 0.~7 mDI. III heIght. The hmb forms an almost 
semI-CIrcular cmlleron WIth fine dentlCulatlOns. 

The length of the miliary spines ranges around 0.35 to 0.45 mm. and the·se spi~e8: 
become progre~sively wider towards their extremity. 
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. Specimens in the ccllection.-This species is represented only by a few spuit:
preserve] specimens in the Reference Collection of the Museum. The body 18 very! 
strongly flattened and depressed and almost disk-like so that the specimen is a typical 
.. sand dollar". It is much more flattened 'than the test of Clypeaster hurnilis and lacks 
the raised, convex, central hump-like elevation characteristic of the latter. 

The outline of the body is rather roughly pentagonal with bluntly rounded angle~. 
The petaloid am'uulacra are more or less elliptical wIth their distal end more narrowed 
.and pointed than in the preceding species. The rectangular plates composing the test are 
much le&8 elongate transversely and are hence shor'ter and more squarish than in the 
preceding species. The plates on the oral (actinal side) are almost hexagonal in outline 
The oral side is absolutely flattened, and even a little concave towards. the centre. 

Specimens from two localities, namely, Ratnagiri, Orissa State and from Bnnur, 
~Tamil Nadu State, are represented in the collection. 

(i) Five wet-preserved specimens in alcohcl. IJocality: Ratnagiri, Orissa St3te 
1963. These are reported to have been obtained at a depth of 9 fathoms while trawling. 
The specimens are of a more or less brownish colour, mottled with darker or rusty 
brown indistinct spots or blotches. The oral surface is paler brown. One specimen is 
broken towards the .edgp on one side, while the surface or the largest and smallest speci. 
mens iq slightly cracked although their edges are entire. 

Measurements: Largest specim.en: 

Diameter of the' test :39 mm. 

Thickness of the tes't: 6 mm. 

Smallest specimen: 

Diameter of the tes,t: 35 ~mm. 

Thickness of the telilt: o' mm. 

One of the 'three remaining specimens in this lot is almost of the same'tize as the 
,smallest specimen (36 mm. in diameter) while the other two specimens are intermedIate 
in size between the smallest and the largest specimen. On the ventral side, five broad" 
radiating brownish double bands enclosing narrow white grooves are distinrtly seen, 
dIverging from the month. 

. (ii) Three s!11alI (rrobah~y young) speCImens, wet·preserved (in alcohol); Locality: 
Ennur, purchased from the Fisheries Biological Supply Station. Two of these specimenS! 
are whitish, duH. greyiFoh , over a wide central,cil'cular afea ()n..-the llpptl.Ji;,Sllrface,.leaving 
a clear, pure whIte or ("reamy white margin all round, about 4 mm. in width. '1'he third! 
specimen (which is much thinner than the other two) is also somewhat pale greyish wbite 
above, but the greyish area is more diff.~se and is not so sharply demarcated from the 
narrow whitish 7.one towards the border. The oral surface is flattened anda whitish wifh 
.. large, central, circular area tinged greyish and with faint indications of 'the five radiat. 
ing grooves from the mouth as feeble, brownish streaks. 

All the t,hree specimens in this lot are alrl·o.,t eq~al in size (and are more or less 
equal in the diameter of their tests). 

Measuremeu'ts: Diameter of the test: 29 mm. 

Thickness of the test 

(in the two thicker specimens): 4 mm. 
Thickness of the test 

(in the thinnest specimen): 3 mm. 

Family LAGANIDAE. 

The Laganid&e include sand dollars of mostly small to moderate size, with a thick
edged, :flattened test of circular, ovoid, or angled outline. On the aboral surface, the 
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ambulacra. are distinctly petaloid and the interaIIlbulacra 'terminate between them by 
one hrge plate. The apical system is fused into ,one single pentagonal plate. The' 
periproct is situated on the oral surface, which also bears five simple ambulacral rur-
1'0\\''';, nat reaching the edge of the test., 'fhe small (miliary) spines terminate in a 
crown. 

The auricles are fused into a single piece on the interambulacra; the test is seldom 
discoirld, and though flat, never with marginal slits or lunules; petals more Or leSs 4 
perfect; madreporic pores are numerous. In the specimens of species belonging to . 
this family, the connection between the two floors is made by' walls running parallel 
to the edge of the test~ well developed buccal tubes are present.: The petals are lanceo-
late; the interambulacra are extremely narrow on the actinal side 'of the test; ambulacral 
furrC'h8 are straight, and the outline is more or less pep.tagonal. 

The members of this family are typically i~habitants of sandy bottoms; iIi shallo~ 
waters in the Indo··West Pacific Region. 

This family includes only two existing genera, nft.mely Laganum, with five gonoporea_ 
and madreporic pores sunken in lines or pits; ,and Peronella, with four gonopores a.ncl 
madre~oric pores not flO sunken. Specimens belonging to both these genera. are r,Pft"" 
sented III the Museum collection. 

Genus Laganum :Gray. 

This genus includes "sand dollars" (irregular Echinii) of, .large and medium size. 
with depreslied test, subpentagonal, often with swollen edge .. Ambulacral peta.ls aret 
lanceolate, closed before reaching the margin, scarcely ex.tending beyond half wa.y/, 
between the apex and the margin of the teSt. The pores ,f a.re distinctly conjugated .. 
The interambulacra are narrow, espeeia.lly upon. ~he lower side~ which is fla.t, with 
~imple, broad, shallow, porous ambulacr& running a shor-, dista.nce beyond -he periJ... 
tornial star, but not reaching the margin. Supports of the edge are concentric with it, 
broad and few in number. Not more than two or three parallel rows, of walls, are 
present. The primary tubercles are uniformly scattered over the surface, and much 
Jess n'.lmerOU8 than in the other genera of "sand dollars". The miliaries are more 
numerous. The teeth are articulated upon a groove in the upper'surface 'of the jaws; 
the tip of the teeth alone is enamelled and although massiv-e, the jaws are not quite 
built upon the pattern of the Clypeastroids, but are never like the jaws of the ScuteUidae. 
trhe &nus is fufrr.-marginal. Th& outline is more or less pentagonal; angular or rounded' 
a.nteriorly and trunclted ,posteriorly. " 

TheIe are no pillars usually between the jaws and the alimentary canal; nve genitial 
opening" are present;, the upper and lower floors are perfectly smooth; the sutures
of the plates of the petals are well seen from the interior. Several of the 'species of." 
Laganurn have a superficial resemblance to the flat Clypeast.ri; this has led to con
siderable confusion between the species of the two genera with Clypeaster scut~form.i8 
anJ Clypeaster humilis. " , 

The genital pores, five or SIX in number, are present ,in all the interambulacra.. 

Two species of the genus Laganum, namely, Laganum decagonale and Laganum 
de,pressum are represented in the Museum collection. 

Laganum deeagonale (De Blainville). 

FIGU]l.E 44. 

Scutella decagonaUs, De Blainville, Dict. Sci. Nat., Vol. 48, 1817, p. 219. 

Laganum decagonum, Agassiz, A., Mon., Eeh. M·jn <::;c~~t., 1841, p. 111, pI: xxiii, 
figs. 16-20. ",( r i.'t', .. , 
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Laganum decagcnale, Belli ,;E.\J"f~eport on the Zoological Collect.ions IDa.de in 
the Indo-Pacific Ocean during the Voyage of H.M.S. 

, '~Alert~'~ 1881--82, British Museum, . Londen, 1884, 
pp. 122, 130. 

Laganum decagonale, 

Laganum der;agondle, 

Laganum decagonale, 

Laganum decagonal~, ' 

:1' 

Laganum ilecagonale, 

Laganum decagonale, 

. Laganum decagonale, 

Laganum decagonale, 

Agassiz Al., Challenger Repor't.s,· Echinoidea., p. 120. 

Pfeffer, Die Clypeast.riaen 'des" Hamburger Museums, 
Verh. naturw. Vereins 'Vereins Hamburg, V,1881, 
p.60. 

Ramsay, Catalogue of E~hi~bd,er~ata in the Australian 
Museum, Echini, 1885, p. 52. 

Ben, Observations of the generic 'and specific characters 
of the Lsganidae, Annals of Natural History, (5), 
Vol.XI, p. 130. ' 
: ,," I 

Doderlein, Seeigeln von Japan und derl' Liu-Kiu-Inseln 
Arohiv f. Naturg. Jhg., Bd. 51, 1885, p. 105. ' 

Koehler, R., Catalogue Raisonne des Echinodermes 
.,' . recuiellespar M, Korotneff aux iles de 10. Sonde, 

Mem. Soc. Zoo1. France, XX, 1895, p. 417. 

Bedfo:r;d, "O~ Ec4ir .. oderms from Singapore and Malac co." t 
Proc. Zoo1. Soc. London, 1900, p. 284. 

Doderlein, Bericht uber die v. Semon Gesamm., EchInoidea. 
in S~~9~, Zoo1. Forschunger., V, Jen Denkschr,. 
VIII, 1902, p. 46 '(?88).. '. 

Laganum decagonale, Anderson, Beport Marine Sti1'vey of India, 1898,99, p. 7. 

Lagaftum (Pet'onella)' decagbnale, Meijere,Siboga~Expeditie, Echinoidea, XLIII, 
(Liver. 14), 1904, p. Il7, pI. vi, figs. 58-62 
and pI. xviii, fig. 319-324. 

II', 

Laganum decagonale, Brown, (R.N. Rudmose), Eohinoidea from the Kerimba 
Arel\ipelago, (Mozambiquel,Ib, XVIII, 1910, p. 42. 

Laganu,"" decagonale, Brown, (~. N. Rudlnose), Echinoidea and Asteroidea 
from the' M"rgui Archipelago, Proc. Royal Society 
Edinburgh, XVnI, 1910, p. 26. ~ 

Laganum decagonale, Clark, H.L., "1'he Echinoids of the Western Aust.ralin 
Museum", Records of the Western Australian 
Museum, 1, 1914, p. 46:-

',' 

Jackonaster decagonalil, Lambert, et Thiery, Essai de nomenclature raisonne 
des Echinides, 1914, p. 313. 

Laganum decagonale, 

: j' 

Koehler, "R., "An Account of the Echinoidea" Indian , 
Museum, Calcutta, II, Clypeastrides et Cassidulides, 
1922, p. 85. 

Laganum aecagonale, Clark, H.L., Catologue of' tae Recent SeA. Urchins in the 
Colleotion of the British Museum, 1925, p. 156. 

The test is low; the anus is much nearer the margin than the mouth. The 
'petaloid area is very small. The petals are small, but relatively broad, with curved, 
poriferous areas, converging to the nearly or completely closed lips. Specimens of 
larger size o1ten show no indication of the genital pores. 
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Koehler (loe. oit., 11}22 , p. 85), records specimeng of this species In the Indian 
Museum collection, collected from Orissa, Ganjam and Vizagapatam Coasts, but be 
states that the specimens examined by him in general were of small size, the length 
of the test hardly exceeding 20 mm. Some specimens only are said to he larger ,and 
";be h~gest of them is r~ported to attain a length of 35 mm. 

Laganum decayonale is a well known and widely distributed species, but it. has 
been c(,Dfused by various authors with Peron ella les'Ue'Uri, and the confusion arose from 
an ~rror of A. Agassiz who had not distinguished the two species from one another. 
In his "Hevision of the Echini "., (lac. cit .. p. 148) he unites these two species as 
synonyms under the nama Peronella decagonali.s. 

r.'lga /lum deeagonale is distinguished by the considerable flattening of the body 
(test), by th3 petals being very short, and by the ventral furrows (grooves) being very 
distinctly marked. It is a species which is very easily recognized. As it is very oft'en' 
confused with Peronella les'Ueuri, it would be perhaps helpful to point out that, Itpart 
from the chara(lter M'forded by the number of the genital orifices, Laganum decagonale 
has the body less elongated. It is often as long as broad, and ordinarily, its contour 
is polygonal, whil"t in Peronellla lesueuri, the body is always longer than wide, but 

. like the other species, often presenting a polygonal contour. The petals (petaloid areatl) 
are longec than in IJa;Janum deca,gonale. 

r:r:l. e . characters of !:aganum decagonale, however, have been clearly indicated by 
\g~'.~SIZ 1ll 1841 (loc. ett., p. 112) under the name of Laganum decagonmn and the 

species is correctly figured by him (loc. cit., Agassiz, 1841, pI. xxiii. figs. 16-·20). 
More recentl.v, Meijere has defined the external characters of Laganum deca'1onale o~ 
which he has described the primary and miliary spines, as well as the peclic811anao. 
Meijere has mentioned tQree types of pedicellariae which correspond only to the two 
known forms of pedicellariae - the tridactyle and the trifoliate. The tridactyle pedi-. 
cellariae of the first sort have the valves extremely elongated and narrow; they measure 
about 0.5 mm. in length; the basilar part is very broad and very short. The limb, 
extremdy narrow, is converted almost up to its origin into a groove Dr duct, which 
preserves for a greater distance the same length, and widens only at its extremity intol 
a small, short club / (cuilleron), carrying a few rather fine teeth at its distal border. 
It is this form that Meijere has represented in pI. xviii, fig, 321. The tridactyle pedi
cellariae of the second sort have the limb broader and shorter and the cuilleron elon
gated ant} oval, hearing in its second half conical teeth which become stronger and Ion bel' 
as one approaches the 'extremity. Between the short pedicellariae of which the valves 
measure only 0.2 to 0.25 millimetres, and the elongated tridactyles of the first type, 
are lwticed numerous intermediate forms. The trifoliate pedicellariae have the valves 
short. and their length measures only 0.08 mm. Their limb widens very rapidly and 
takes an oval or almost circular form with the teeth very well developed. All the 
pedicellariae that have been observed in this species possess generally three valves, 
but sometimes there are only two valves. Ophicephalous pedicellariae are not generally 
met with in this species. 

'rte shape of the petals is quite constant and characteristic, but the degree to which 
they are open at the tip shows considerable variation. 

This species is found to be widely distributed in the Indo-Pacific Region (i.e., Eas~ 
Indian Region, from China to Australia). It has been recorded from China, Macao, 
Ja.va, Batavia, Roadstead, Maoolesfield Bank, at 35-41 fathoms; Challenger Expedi
tion StR,tions 219 near Admiralty Islands, 150 fathoms (mud); Arafura Sea, 129 fathoms; 
49 fatlcoms (mud); Torres Strait (28 fathoms). 

SpeCitnl:ns in the Oollection.-W et-preservedspecimens from Ham6swaram are re
presented in the Museum Collection (both in the Reference Collection and in the exhi
bited series in the GallerY)'1 
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The specimens are circular, disk-like, fairly thick, and with the petaloid ambulacra 
forming a pretty, star-like pattern on the abactinal surface. The abactinal side is 
sligbt.ly depressed some distance within the border, and again slightly convexly raised 
over the region of the petaloid ambulacra. The oral side is almost perfectly flattened 
and bears the usual five grooves radiating from the mouth in .the centre. The entire 
surface is covered with a close fur of minute, short, slender, white spines, which are 
slightly longer and more profusely developed on the oral side. 

The:specimens are dull g~·eyish. The abactinal side is darker greyish over eo wide" 
circular central area, leaving a paler, whitish, fairly broad margin all round. The 
ventral side is more Or less uniformly dirty greyish white, but even here, in some speci
mens, the central area tends to be darker greyish. 

(i) Seven wet-preserved specimens, preserved in alcohol, in the Reference Col
lection. Locality: Rameswaram, Gulf of Manaar. 

FJ. he specimens range from a tiny young one, measuring barely 15 mm. in dia.
meter to nearly adult ones measuring 30 mm. in diameter. 

M'easurements : 

Largest &pecimen: 
Diameter of the test: 30 mni'. 
Thickness of the test: 5 mm. 

Smalleet specimen (young one) : 
Diameter of the test: 15 mm. 
Thickness of the test: 3 mm. 

Most of the specimens approach very closely in SLZe to the largest; specimen. 

(ii) Two wet-preserved specimens exhibited in the Galltry. Locality: Rames
waram, Gulf of Manaar. 

The specimens are more or less of the same colour and dImensions and approach 
Tery closely the largest adult specimen of this species in the REference Collection noted 
nbove. 

Measurements: 

Diameter of the test: 29 mm. 
Thickness of the test: 5 mm. 

. Laganum depressum, 

Laganum depressum (Lesson). 

FIGURE 45. 

Lesson, in Agassiz 'L., Monographies d'Echinodermes, IT, 
1841, Monographile des Scutelles, Neuchatel, p. 110, 
p1. xxiii, figs. 1-7 . 

. Laganum ellipticum, Agassiz L., ibid, p. 111, pI. xxiii, figs. 1-7. 

Lai/llnum aepressum, Agassiz, AL, "Revision of the Echini". Dlustrated Catalogue 
of the Museum. of Comparative Zoology, VII; 
Cambridge, 1872-1874, p. 518; pI. xiii f, figs. 5-8, 
pI. xxxiii, figs. 3-4. 

Laganum aepressum, Lorbl, P. de, Catalogue Raisonne des Echinodermes 
rp,cuielles par I}obillard a l'ile Maurice, Echinides 
lb, 1883, pI. xxviii, No.8, p. 37, pI. v, fig. 1. • 
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Laganu'm aepressum, 

Laganum aepressum, 

Laganum r!,epressum, . 
Laganum aepressum, 

Laganum aepressum, 

Laganum aepressum, 

Laganum aepressum, 
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Duncan and Sladen, "Report of the Echinoidea of the 
Mergui Archipelago", Journ. Linn. Soc. London 
Z')ology, XXI, 1888, p. 318. 

Bedford, "On Echinoderms from Singarore and Malacca", 
Proc. ZooI. Soc. London, 1900, p. 283. 

Agassiz, AI., Challenger Reports, Echinoidea. p. 120. 

Tenison-Woods, "The Echini of Australia", Proc. Linn. 
Soc. N.S. Wales, II, 1878, p. 170. 

Tenison-Woods, "On some new Australian Echini", Ibid., 
IV, 1880, p. 290. 

Pfeffer, Die Clypeastriden des Hamburger Museums, Verh. 
naturw., Veriens Hamburg, V, 1881, p. 59. 
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. Tl:.ete~t is rather flattened with a. more or less pentagonal outline at the ambitus. 
Jts .Ie~gth 18 usual.lydecidedly greater thlln its breadth; the petaloid area is ra.~h~l1 
large, 1t'3 length bemg 0.60 or more of the length of the entire test. 

The .edgeof the test i~ r~ther th~n, not swollen. The anus is nearer the posterior 
.tdge~ ~ 18 transversely elliptIcal or cIrcular. The apical system is larger. The tub~r
~ation 11 small. aD:d ~ded ~ .he abactinal side; on the actinal side, ~he tubercl" 
Ir" larger, more dIstInCt, espeCIally in the slightly depressed interambulacral spaces; 
wh6~e they are 80 fir apart as to form fan-shaped areas, extending from the actinostome 
(PE't;stome) to the. edge, where the tubercles are more distinct than in the adjoining 
portton of the actIn 11 surface. The ambulacral furrows are broad, extending nearly 
to the edge of the test. The peristomial star is distinct. The spines of the abactinal 
side are similar to those of the actinal side, longer, more slender and more distinctly 
fluted. Seen from the interior, the concenrio walls o£ the edge of 'the test occuPYBt 
relativdy broad space. The jaws are powerful and higb; the two posterior jaws are 
much larger than the anterior ones; the odd jaw is by far the smallest. In small 
specimens with 8 longitudinal diameter of about ~7 mm., the petals extend rather close 
to the edge. In older specimens, measuring about 75 mm in longftudinal diameter, 
the outline becomes more angular, with re-entering sides. The petals extend but a shod 
distance beyond half way between the apex and the edge of the test. In these large 
'p'Ocimens, the anus becomes more circular. In spirit-preserved specimens, the colour 
of the test is usually of a dirty yellow colour.· . 

The greates. \ra4EVeI1!8 diameier of the test is placed behind the anterior pair of 
ambulacra in old specimens, while i1 is directly acr08s the tip of the sime in amaner 
.peeimens. The difference between tbe longitudinal and transverse diameter become. 
less with diminishing size. 

The pairs ot porei Ire more widley separated IS they approach the iip of ihe petlIt, 
"here they ar. quito dia,inct, The grooves connecting them become obliterated With 
age. 

As in the caRe of Laganum decagonale, specimens of considerable size often la.ck. 
genital pores. 'rhethickness of the test and its colour shows consideraable variation. 
Sometimes the spines are unusually long, and form a conspicuous fringe on the margi)l, 
maJnng tbe oral surface unusually 80ft, with its dense coat of relatively Icing, slender 
'pine.. Specimens of this species are mmally olive yellow or light yellowish brown 
in colour. IJarge specimens attain. a. thickness of abo'.lt 5 mm. at the margin. Such 
atout specimens have been collected from· the Gulf of Manaar area.. One of the 
specimens. r~ported to have been collected from 'the Gulf of Manaar and represented in 
:the British Museum collection is said to measure 46 mm. x 40 mm. with a margin fS 
:mm. thick. . 

The con~ur ot the fed is ordinarily polygonal and more paI1icuIarly peni.agonll 
witb a posterior margin well marked, straight, and often slightly exclIovated, and the anglea 
rounded or slightly truncated. 

The longer primary spines on the ventral surface measure about l.1S to 1.8 nun. in 
length. They are In., pointed and smooth; those on the dorsal surface are very much 
Jhorler and tbeir length Tan. be~eenO.35mni.and 0.45 mm. They are very thick~ 
and f.lig-htly widened in their second half IIond finally terminate in a more nllorrow, rounded 
~:dremity. The primary Iplnes of this species ,!hich K?ehler ha.d observed ~n the Indi80D) 
)fueum tpeeimen. are reported to havetbeIr margIns almost smooth'. The few 
'denticulations which are present in the enlarged part are very low and much less strongly 
~eveloped than in the spines of- the. Siboga. Expedition specimens reported by Meijere 
(loc. cit. p. 114): These denticula.tions, however, !l.re very well developed and normally 
very closely. eroded on. :\he miliary spines. . _ 

Thepedicellariae belon~ 10 the .hreeordinary types, namely,' .h. tridactyle, 
JrifoJi ... and lhe ophieephaIoua Jypes;and .thetridsctyle . pedicielIari&e . are~ : ~ 
uaual, of two sorts. In the l&rger ones, the head is elongated, and measnres,on 

257-1-16A 
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an average, 0.25 millimetres; the valves are very thin and slender, their basilar par~ 
being extremely short, but wide. The limb remains narrow for the greater Fart' <,f i. 
length. It presents at first the form of a 'tube, then it gets converted into a very na.rrow 
groo\'e or channel which only widens in its terminal quarter forming a palette (or plate) , ~ 
armed with rather strong. conical teeth, and which becomes large in size as one 
a.pproachpg the extremity .'nese va.lves lIrI'.e espicially CQnstitut.ec] by a. ~aJ.ine ii.l.lI 
and the perfora.tions a.re extremely l'e9,uced; they only form two longi'hdinal rows, and: •. 
are not present oil the tubular part of the limb, and disappear on the widened part befonli .. 
reaching the extremity. 

The tridactyle pedieellariae of the seeond type, which are often didaetyle, haY8 ... 
valves shorter; the limb which is very narrow art its origin r&pidly widens into a convex. 
club, almost tWIce as long as wide, oval, with the extremity rounded, and carrying 
throughout its length strong teeth and spaces of which the larger ones increase from 
the base to the extremity of the club. The trofoliate pedicellariae ordinarily present 
only two valves. These measure 0.08 mm. in length and resemble exactly iho:;e of 
Laganam decagofzale. The ophicephalous pedicellariae have rather va.riable dimensiona, 
their head mea-suring, on an average, 0.18 millimeires in length and 0.08 millimetre. 
in width. The limb ea.rries very strong teeth on its termina.l border. 

S,p~i"lefU ia the collection..-Two dry-preserved specimens, exhibited in th& 
Gallery, Me represented in the Museum collection. Locality: Pa.mba.n, Gulf or 
Malliar. 

The epecim.eIlE. Ire almost uniformly brownish, larger a.nd thicker than the speehnens 
~r the preceding species. The test has a. more or less indistinctly pentagonal outline! 
and is somewhat elongately ovate, the anterior end being rather na.rrowly rounded and 
the posterior end broad and truncated. The petaloid ambulacra. are large and occupy a. 
eomparatively larger a.rea than in, the preceding species. The central area of the aboral 
Bide is somewha1i more strongly convexly raised and humped. tha.n in 'bepreeeding 
species, and between this raised area and the edge, the surface is rather depressed 
eoneavely. One of the specimens is covered with 80 close fur of minute, whitish slender 
spin~ aU over. while' in. the other specimen in which the coat of spines has dropped 
oft, tbe sarfaoe is more or less smooth, presenting a minutely pitted appearance under 

. the leo.G aDd the petaloid ambulacra. are a.lso distinctly seen. 

Measurements: 
Specimen. in which the coat of fur of spines is intact: 

Lerlgth of the test: 46 rom. 
Width of the test: 42 mm. 
Thickness of the test at the border: 5 DlIIi. 

Thickness of the tegtat the centr!3 (including the eenW httfnp) : 
Thickness of the test at the centre 
(includin,g the central hump): 9 mm. 

Smooth speeim~ (;without '*he 'coat. C1f 1lpm.): 

Length of the te~: 4'8 mm. 
Width of the teet: 39 rom. 
~i:01meS8 -0£ the t.e~ ,at. th~ hardier: 5. mm. 
Thickness of the W BIfI theoen're 

"(including the centralhnmpI: 8 rom. 

NOTL~.-The ventral (or~l) side is a.lmost perhcbby ftaiiJened, bntas both tihe epecinieJls 
~. iftmIl'Y glued down. on the, Qispla.y hoard by their oral (actin.l) tide, no observa.tion, 
." thi8 '18pIOi fIl .. leN could be made in. lhese ~o specixnens.. in view of the risk of 
Wlamageillvolvec! lin detae:bing them from the' board&. . 
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Genua Peronella Gray. 

This genua closely resembles Lag~num and is related td i', but may be dis\ingnishe4 
from 1he latter by the rresence of four genita.l pores only. It is wantill£f ill inter
.. mbulacrum 5. Agassiz (loc. cit., "Revision of the Echini ", 1872-74, p: 580) ii 
inclined to treat this as a subgenus under Laganum, and distinguishes it from Lagtlnu", 
'.. str. by ceTt .. in internal characters of the test. In PeroneUa, the partitions forming 
the connecting walls between the upper and lower floors of the test ramify somewhat 
as they do in Scutella and Arachnoides, and extend more than ha,lf way to the centre of 

• the test from the edge, instead of forming a narrow belt of three or four concentric 
:aimple walls n.e&1' the edp.' ' 

Only ODe definitely identified species of Peronella, namely, Peronell.J, lesueuri, iEi 
~e8ented in ihe Museum colliectien. A specimen beolonging to anothsr epeeies Of 
.PetonelZtl is also represented in the Museum coJileetion, but ilBa ia a'S ,... no' qQ.itt 
J»08ibively determinei; however, from a. Cl08 examination of the specimen, it a-ppea1'll 
iltat it might belong to the s:pecies Pe1onella.orbicularis, ana hence it has been ten __ 
ti1e~Y iden'tiW at 8Q.ca and reported in the present lIrCCOunt. 

Peronella lesueuri (L. Agassiz). 

FIGURE 46. 

BcvteJZa 'uagofUlZis, Leseon, 1827 in BL., Diet. Ro. Nat .. Seut., p. 229 . 

. Laganum lesueuri, Agassiz L., Monographies d'Eohinodermes, II, l\IoD.ographie 
des. Soutelles, Neuohatel, 1841, p. 116, pI. xxiv, figs. 3-6. 

Lagafl,um eZo'llgstum., Ag88Siz, L., 1841, Ibid., p. 117, pI. xxiv~ figs. 1-2 . 

. Laganum rostratum, Agassiz, L., 1841, Ibid.,. p. 118, pJ. xxv. 

,Peronella decagonalis, Agassiz, AI., ., Revision of the Echini ", Illustrated C&ta~ 
logue of the Museum of Comparative Zcology, VII, Cam
bridg~, 1872-74, p. 520: pI. xiii e, figs. 8-11~ and pl. 
:xxxvu, fig. 3. 

PeroneZZo, LesU€uri, Agassiz, Al.~ Ibid., pt. I, 1872, p. 148. 

bagQfI/wn ileg.Qft8, Pfeifer, Die Clypeastriden des Hamburger MU8eutn, Vem. 
Natu.rw. Veriens, Hamburg. 1881, p. 63, pL i, fig. 4 . 

.PuOftella tiecag.ot.li{ilis. Var. paJlida. Pfe1fer, Ibid., 1831, p. 60. 

i4ganum Le8'¥euri, Maijere, Siboga-Ex~editie, Eohinoidea, XLIII, (Livr. 14)~ 
1904, p. 122, pl. VI. figs. 63. 67 and 70, and pI. xviii, fig. 
329-333. -

-PertmeUa Ltsueuri, CJerk, H.L., "'The Echinoderms of the Western Australian 
Mueeum" Reoords of the. Western Australian Museum I 
1914, p. 53, pI. oxxiv, 1igl5-. 25-24. ' , 

~f'tY1I,eJll(J, a~M, Clerk, H.L., Mem. Mus. Compo Zool.~ XLVI, 1914, p. 168, 
pI. xxiv . 

.B~h;;'" LesueMri, Lam.be~et Thiery, Eseai d-e Nomenolature raiaonne des 
Eohinides, 1914i, p. 3.13. 

P.,OMlla Leave'l.llri, ,Clark. H.b., Report on the Sea. Lilies, St&rishes, Brittle 
Stare and ,Sea Ut-chine obtained by th6 F.I.S. 
"Eaa.de.avour'\ ComaonWiealtJa of Australian Fiaheri-. 
Vol. IV, pari 1, S1d&ey, 1816, p. 120. 
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Peron ella Les'Ueuri" Mortensen, Results of Dr.,. Mjobergs, Swedish Scientifie
Expcdition to Australia, 1910-1913, XXI, Echinoidea.. 
KongI. Svenska, Vet. Ak. HaridJillger, Bd.LVIII, No. 9, 
H~18,p. 14, pI. v, fig. 25;' " '~ 

Peronella Les'U€uri,' Koehler, R., "An Account of the Echinoidea;',' Indian 
Museum, Calcutta, IT, Clypeastrides et Cassidulides, 1922, p .. 
110. ~ 

,Peronella lesue'Uri, Clark, H.L., Catalogue of the Recent Sea Urchins in the
collectionoHhe British Museum, Londqn, 1925, p. 159. ' 

.. ..... ~~ , 

This species is d'escribed by Agassiz in his Revision' of 'the' 'Echiiri '(loc. Cil.'~ 
,1872-74, p. 520) under the synonymous name, Peronella decagoftailist. This is .aid to b& 
~pe largest and most elegant of the existing species of Laganidae. The test is very 
In,uch flattened, and distinctly longer than wide. The m.&rgins are thin, scarcely swollen ~ 
:with .. slighi depression between the edge of the central portion of the tes., IS iJs. 
lhe Laganidae gener&lly. The central part of the test rises somewhat abruptly a.ii th~ 
extremity of the petals, and is regularly arched, but only risea 'to Ito moderate beight 
Iven. in tbe largesil specimens. T~e outline of the ~es' is regularly decagonal;. 'h., 
teat ]21 bounderl by ten truncated ludes,. the longerstdea corresponding to the mter
ambulacral and 'he shorter to th, ambulaeral areal, 

Th~ petals are usually narrow, and more or les9 nearly clMed. The petaloid area 
is about half the length of. the test or more. The greatest width' of the test is anterior
to the anterior pair of petals. The interporiIerous zone is broad;. the poriferous furrows 
are closely packed, diminishing very gradually towards the extremity, wht:lre the pori .. 
ferons zones converge slightly from the apical system towards the extremity, and are
~ot rounded a.long the sides of the peta.ls. The anterior petal is somewha.t largerihan\ 
'he lsteral petals. 

Tht>re are four genifial openings. The actinal surface (i.e., the oral surface)' it
perfectly flat. Thaflactinostome (peristome) is central, circular, with distinct .inbulacr,1. 
furrows extending nearly to the edge. The interambulacral areas on the lower BUrfaee-· 
form narrow, well defined ba.nds. The anus is near he edge, elliptical, but placed! 
obliquely to the longitudinal axis. The anus isO.Its to 0.30 of the length 'of the long 
lading from t.he margin. The tuberculation of both the surfaces is rem!ll'kably uniform,_ 
but as in all the I..Jaganidae, it is much larger on the tower surface. The spines of thE!! 
upper surface are small a.nd slender, while those on the lower surface are much ,largo
and stouter; they are distinctly flated, with minute serrations along the edge. 

Larger and smaller specimens' of this species are not appreclablydifferent from:' eae1l 
.other. The pillars of the edge of the test are proporionately as fully developed in th~ 
young as in the older specimens. The proportions of the petals are nofldifferent, althougH· 
the decagona.l outline of the teat is not 'quite SO distinc1y marked in young specimens., 
The col()llr of the driel specimt:ln is usually yellowish brown, bu. living. specimens are 
Mid to l'e of a brilliant red colour; but there seems to be some variation in colouJ" , 
is some specim:ens are reported to be pale -greyish purple while a specimen taken by 
the" Alerfl" Bxpedition is very dark. 

, This is the largest of the L~&nid~e, &nd specimen's often reach,. len~h,ol,l~ Jr). 
150 trin!. The ~enital pores seldom make their &ppe&r&nee before tbe specimen 'aHain., 
:.: lengh of 30-40 mm. The test is varia.ble in its thickness, buil as a. rule, the margin 
·tII ~hin.Theshape of the test also shows considerable diversity" 'but usually, the width', 
18 notl more than nine-tenths of the length. 

" In. large spf'cimens, the petals are elongl!tted, very nsrrow and - relativelY.'GIlIy
tligbtly widened in the middle region;' 'on the contrary, in the young specimens, Ihe
peIals are definitely lanceolate, widened at their base oraImost ne'lr tbe hase, and they
get nllrrowed progressively and re~larly up to their extremity which is poinJecL, 
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'.A. few differeDl~cs in the dimensions of the periproct can also be noted in the yOlmg 
~nd in the adult specimens; the periproct is relatively larger in the former, bu\; it; 
hevcr attains the considerable dimensions which are observed in other species such &Q 

Peronella rnac'roproctes and Peronel.la ,ulla~. 

'l'lle test is very slightly raised, and the margins are thin and rather depressed; 
the dona.l surhcs pre!\ents always, towa.rds the periphery, a border ra.ther wide aM 
-well marked, even lD small individuals. Seen in profile, the test diminishes progres
.~ively in beight up to a certa.in distance from the border and proceeding from this point 
the height does not diminish up to the margins themselves. 

Meijere (loc. cit., p. 122) has already indicated the characters of the prima.ry and 
cnililry spines in thi, species. The pediceUariae belong. &s usual, to the threG types, 
namely, tbe tridactyle, trifoliate and ophicephalous types. The tridactyle pedicellaria • 
..have the head sometimes elollgated j!,nd sometimes shortened. The vales of the trid-
actyl~ pedlcelll\riBe with elongated heads measure 0.15 to 0.2 millimetres in length; the 
limb, which is na.rrow, remains tubular for three-fourths of its length, but it widens in 
itd terminal part into a. small club armed on its margins with strong and elongated teeth . 

. Theie pe:iIcelllltri&e have been figured by H. L.Clark. Mortensen has represented one 
:fin which the valves are thinner. The valves of the sma.ll tridactyle pedicellariae measure 
·0.11) to 0.12 milHmetres; their limb widens progressively and rapidly into an oval club, 
r&ther broad, armed with strong teeth which become larger in size Bs one approaches 
.he extremity; the perforations, few in number, form especially a regular row on each 

'side of 'the median line of the limb. The trifoliate and the ophicepha.Jo'.ls pedicellariae1 

·:do not present any special characteristics. 

The internal calcareous partitions which attain a. great development in this species, 
-oocupy a large part of the general cavity. 

There are many species of Peronella closely allied to the present one and likely 
.to be confused with it. Among the species of Peronella which one may confound with 
>Peronella lesueuri, there are forms which have the genital orifices more or less far 
removed from the apical plate such as P. peronii and P. stellata L. Aga.ssiz, as well'" 

7;those in which the periproct is more removed flom the posterior border of the 'test than, 
-in P. Lesueuri (P. analis,Meijere, P. minuta Meijere, P. pellucida Doderlin and 
. P. rubra DoderJein). Among those in which the periproct occupies almost the same 
:aituation 8S in P. Lesueuri, mention may be made of P. orbicularis (Leske) &lld 
P. slrigata Agl\8siz and Clark. Of these, P. orbicularis is distinguished by the margin 

·of the test being very ~hick and P. strigata Agassiz and Clark, by the plates being 
.ery short. 

Peronella lC8ueurt is said to be widely distribu"tied throughout the exien't of the Indo
'Pao~fic Region.. It ha~ been recorded from the Seas of China and Japan. in the Bay of 
-B'3ngal and from the following loc!lolities: Singapore, Hongkong, ,Philippines, Ceylon; on 
thl} Coast of Australia and New Zealand New Caledonia, Zanzibar, West of Torres Straits 
'.(in mud, Ch3.11enger Expedition); Queensland and Port Dension, 4. fathoms (H. 1l. S. 
"Alert" Expedition). 

Specimen8 in 'he collection: Ten wet-preserved speoimens in alcohol a!6 represented 
in thl} Reference Collection of the Museum. Locality: KHakarai, Ramanatha.puram 
Distriot. 

Of the ten specimens four are fairly la.rge, and almost adult (a.bout 34 to 43 mm. in 
(iia.meter), and six are small a.nd not fully grown ones (ranging from 16 mm. to 28 mm . 

. k diameter). Of ill_Jailer specimen8, one is incomplete and broken while threG oth~ 
have their central parts missing, sO that they are in rthe form of rings. Only the re
ma.ining two a.mong the sma.ller specimens Me entire gut even a.mong these two, one 

((th') smaller one) has the central part ofthe lower (actinal surface) cut away. Jhf' tour 



.. / 

128 

larger specimens, however. are all entire. Presumably, among ~he sm8Jler specimens~ 
~hose with the central portions cut away had been dissected'previously for study ~f the 
internal partli. ... 

The specimens are somewhat variable in colour. Mostly, they are dull-coloured~ 
dirty greyish white or pale greyish brown; some are paler , while others are darket 
brown. The largest specimen is more or less dark brownish. There is n.o marked/ 
(lliIerence in: colour between· the oral and aboral sides. The specimens are .covered by 
a.close,. fine fur of short, slender, minute white spines which are closely crowded toge~ 
th3r throughout the entire surface. The outlines of the petaloid a:m.bulacra are more or 

. less straight-sided (more markedly so in the adult, full grown specimens) so tha~ they 
})resent a pattern ID-Jre cr less resembling the profile of a straight-armed 'Sta.rf:ish.Tb& 
,outline of the test is more or less circular, but in the largest specimen, it tends fo k 
Plpre or less indistinctly pentagonal, theanterior.side, being'ebntly and· broadly· rOunW 
tud the posterior side broadly truncated. )The spines on the ora.l (actinal) mrfa.oe appeat 
lQ.be longer .. lJ'he '.central pa.ri. of the a.bactinal surface is slightly conV'exly 'ra.ised intO 
• hump-like thickening. 

Measurements: 

Largest specimen: (Colour: dark brown). 
IJengthof the test: 42 mm. 
Width of the test: 36 mm. 
Height d the test (at the centre): 9 mm. 
Thickness of the test (a.t the edge): 5 mm. 

Smallest specimen: (Colour: dull whitisE). 
Length of the test: 24 mm. 
Width of the test: 21 mm. 
Thicknee:s of. the test (at the centre): 4 mm. 
Thickness of the test (at the edge): 2 mm, 

• .An. uniden~fted specime~ of Peron-ella contain~d. in, ~~. Museum collecfion: r. Wil1' 
.unilar to Pe,on.eUa Z""ueun and seems closely alliedfo Ifl; from a close 'examinalfon. 
,fUte, specimen, it appears that the specirrien belongs to the 'species Pef'OftelltJ Ofb~ 
.,., and has hence tentatively been identified as PerOft.tlltJ orbi~riI '(LeskeY. -, , 

Peronella orbicularis (Leske). 

PiG~ 47.: 

EchitVJdiscus oriJ~cularis, Leske, 1778, Klein Add., p. 1-'4:. 
, ' . 

Peronella crbicularis, Agassiz, AI.' "Revision of the 'Fohini", pt. I, p. 1-'9. 

Pe'l'Onella orbicularis, Agassiz, AL, "Revisicn of the Echini", pt. III, p. 521. 

La~afium orbiculare, Bell, "Penguin", Echinoidea, Proc. Zoo}. Soo. LOMon, 1894-~ 
p. 412." . 

La~um orbiculare, Meij ere , Siboga-Expeditie, Ecbinoida, XLIII, (Livr. l')~ 
1904, p. 126 . 

. P«ronella orbiculMis, :ClaTk, B.L., Catalogue of the R~' .&&. Urchins 1h' tJie. 
Collection of thO British Museum (Nat~ 
History), London, I025~ p. 180. . 
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'L'h~ test iii rather Ito.l, the margin being somewhat thickened, about 0.12 of the 
ieal lenglh in thicm.ll; _he petaloid area. is ra.ther large, being 0.60 or more of 'he 
lobI length of the *e.,. The periproct is 0.1;5 to 0.30 of the long ndius from ~II 
margin. 'rhe petals .. re almoSt completely closed. 

AI. Aga~iz (loc. cit.) i. of the opinion that thi. might proTe '0 be • young one of 
P"onella tlecago,,&lil, bll. 'he ch.racter. are llufficiently distrinct ~ warrant its ~ein. 
tre.ted a.a I6parat. .pecies. 

This species also closely resembles Peronellalesueuri, but although the differences 
between this species and Peronella lesueuri are not very well marked, they seem to be 
very constanll, and adult specimenf'l are usually distinguishable with ease. 

Thill l\pecies is distingui!hed from Laganum decaganalis by 'he broader and more 
tounded outline of tbe test, the shorter petaloid areas, the more swollen edge and the' 
-thicker and shorter radia.ting walls !l.nd pillars in the interior of the test. 

The outline of the test is nearly circular, the edge of the test being slightly swollen; 
theabactinal surface is sl1ghtly depressed at the extremity of the petals, where the tesl 
is covered by large, glassy t'J.bercles . 

.The petaloid ambulacra are broadly lanceolate, extending more thall half way to 
ike edge; 'he anteriod pair are slightly shorter than the others; theporiferouszon. 
is narrow and the poriferous grooves are sharply incised. The poriferous zone· is 
broadest near the extremity of the peta.ls. Four genital pores are present, ra.ther widely 
separated. The anus (peripoct) is transver~ely elliptical, placed about three tjmes its 
tliameter from the edge of the test. The actinal (OI!'al) surfa.ce is quite flattened. 'rhe 
ambulacral furrows are indistinct. extending only a short distance from the actino-

. lItome (peristome) .. 

H.L. Clark (loc. cit., p. 160) reports considerable variation in the colour 0" 'hili 
'Ipecies in life; some are pretty red-orange while others are rosy red Or brick red. rJro~ 
bably the colour in life is red, of some shade; possibly, this' is another point in which 
Peronella orbicularis differs from Peronella lesueuri. 

IThe present single sFecimen in the Museum collection, although bleached ana faaeet 
due to long preservation in alchohol, yet retains a characteristic pale pinkish tinge, espe~ 

,cially over the swollen marginal region of the test. 

jThis species has been recorded from eo wide range of' locali:ies, including Philip
pine Islands, Australia, Torres Strait, Cape York, Albany Islands, New' Holland, 
J:i'ormosa and Burma; Gulf of Martaban and Macclesfield Bank. ' 

Specimem in the Museum collection: A single specim~, preserved in alcohol, ia 
reprebented in the Reference collection of the Museum. Locality: Rameswaram, Gulf 
~ Manaar. 

The sPfximen is almost faded into white, but retains a reddish tinge over the grea.ter 
part of the peripheral areas of the test, especially over the swollen marginal region on 
the abor.ll side .. 'I'he petaloid ambulacra are broadly lanceolate. The fur of spines has 
been lost,. and the entire surface presents a closely pitted appearance under the len thel 
-.mall circular pits representing the surface of attachmen.of the spines. The .~bul. 
acral furrows on the flattened ventra.l surface are quite indistinct and do not extend up 
io the margin. . . 

Meas'J.rements : 
Length of the test: 31 mm. 
Width of the test: 29' mm. 

Thickness of the test (at the ceDtte): 5 mm. 

Thickness of the test (at the edge; i.e., the swollen 
marginal region)': 4 mm· 

2,37-l--17 

\.. 
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Family SCUTELLIDAE. 

o Thia family includ~~ flattened, irregular Echinoids comprising t~e typical "sand 
loUara " and !' sea buiScuits". These are relatively large forms Wlth a. ver,V mucb 
&attened, thin-edged, discoidal test, provided with distinct petaloids aborally and branch .. 
ed grooves orally. .The ~terambulacra. a!!e generallr discontinuous 0D: the oral sudace 
and; tefm.ina.te aborallYWlth1iwo small plates. Gerutals and madreponc plate a.re f~ 
into one pentagonal. plate with four or five .. gonopo~es, whereas the te~als remalIX 
more or less separa.te. The tips of the mIliary spmes of the aboral mde are. usually 
WllCa.sed in a bag of glandular tissue Pedicellariae are mostly .s?arce and .the tndentatfJ 
and triphyllous types ,are reduced to the small, two valved condltlOn. 

The test is flat, usua.lly discoidal, often with lunules or marginal slits. The auri
des al'~ fused into a single piece situaited on the interambulaacrum; mbulacral furrows. 
PI fihe oral side are distinoti, 'at least the posterior reaching the margin. 

In this family. the test is reduced to its maximum flatness among Clypeastroids. 
r.rDe- ouliline is. more or less circular, and is, unlike the Euclypeastridae, frequently per
Joratied or cuJi a'ti the' margin, 80 as to form either ambulacral or interambulacral slits or: 
lunnles. The ambula.cra.l furrows of the actinal (i.e., oral) side are more or less~ 
branching banUfiamose, spreading over the interambulacral spaces. The eonnectioI\ 
'betweeI:t the upper and lower floors is made by rartitions, radiating fan-wise from single 
jpOinfs. rrlie 'tubercles of the two sides of the teSt, as well as ~he sp~es which ~hey, 
~, differ greatly fn size. The absence of rotulae is a characteristic feature of th. 
jaws of the Scutellidae; they are. extremely flat in some genera, articulating directly 
upon. very low auri,cles, and the teeth are horizontal instead of being verlical as in Euoly
peastridae. 

This family is represented in the Museum collection by 'two ~pecies (one of which 
Comprises two races) belonging to ~he genus Echinodiscus. 

Genus Echinodiscus Leske. 

The test is very much flattened; only two lunules or marginal slits are present, and 
*h8i8 are placed one in each posterior ambulacrum. 

. The test in :this genue is more depressed than in any other genus o~ the Scufiellidr.e; 
the test is thin. The anterior edge is rounded and the posterior edge truncated. There 
are two lunules or slit's (cuts) corresponding to the two posterior ambulacra.. Ambula
craJ plates are small, well defined, Four genital pores are present. Th. lower lurface 
is flat, and the ambulacra! furrows ramify but little towards the exterior edge. 'The 
anus is nea,rer the posterior edge than the actinostome (peristome). 

( 

" 

. , ~e gre~tier part of thl~ interior o'f th~ test is occupied by eo calcareous networ. 
rlSlng mto plllars for more than half the dIstance between the edge and the a.ctinostomil' ( 
(peristome), leaving the central part more or less filled by a delicate tracery of calcareoug, ~ 
cells into which the appendages of the alimentary canal are received."¥ 

.. The jaws, which are eli.tremely flat, articulate upon the auricle which fits in a. pit 
in the middle of the lower surface of the jaw, and Are not enclos'ed by them· as in 
other Scutellidae. The spines are uniform in structure, but those of 'the uppe; surfa~ 
are cmIy shorter and slightly clavate . 

. 'This gen~ ~ r~presented in :the Museum collection by ~wo species, Eclr,inodisc'/M.. 
a1!'nt!.l1 and. Achluodzsclis b:8r!Crfor~tus, both of which are well known species, "videly_ 
dl8tnbu~ed III the 1Ildo-PaCI~ RegIon. Both are represented in the Museum collection: 
by speCImens collected from In and around the Madras Beach and also from Covelong: 
v.n:l frorn the Kutikal Channel in the Gulf of Manaar area. . 
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EchinocU8cus bisper!ortJtuI· is distinguished from EChinodiscus Gfl,1'itm by ~he te.t. 
being much thicker, its outline being irregular, narrower anteriorly, rounded and sligh
tly indented opposite the anterior lateral ambulacra and by the lunules being very[ 
long and narrow, Fmther, in EchiflOd:isCUS a'Uritus, the tes. it often longer than wid. 
and 1Jhe Posterior ambulacra each bears a de'ep, narrow, marginal slit, whil'e in BcMno
IdUcu biltperjoratua, the tes) is wider than long, and each posiierior ambulacrum beara 
a. long, narrow lunule (i.e. 1 a closed cut, instead of being open, marginal slits). 

Echinodiscus auritus (Leske). 

Jr,IGlmB 1l8. 
Echinodiscus auritus, Leske, (N.G.), Addimenta ad Kleinii naturalem dispo

sitionem Echinodermatum, 1778, p. 202. 

Lobophora aurita et L. bifissa, Agassiz, L., Monographies J Echinodermes, II, 
Monographie des ScuteHes Neuchatel, 1841, pp. 67 
a.nd 70, pl. xiii and xiv. 

Echinodis.us auritus, Agassiz, AI., "Revision of the Echini", Illustrated Catalogue 
of the Museum of Comparative Zoology, VII, 1872-
74, p. 531, pI. xi 8., figs. 9-13, and pI. xiii c, figs. 1-3, 

Echinodiscus auritus, de Lorio!, Echinodermes de l' ile Maurice, Mem, Soc. 
de Phys. et d' hist. nat. Geneve, XXVIII, 1883, 
No.8, p. 36. 

Echinodiscus auritus, de Loriol, Echinodermes de la baie d' Amboine, Revue 
Suisse de Zoologie, I, 1893, p. 375. 

Echinoiliscus auritus, BeH, "Additions to ihe Echinoderm fauna of the Bay of 
Bengal" Proo. Zoo!. Soc, London, 1889, p. 7. 

Echinodiscus auritu8, Meissner, Ueber die von Dr. Sander heimgebrachteD.. 
Seeigal, Sitzb. Ges., Nfl-turf. Freunde, Ber};n, 1892, 
p. 184. ' 

Echinodiscus auritus, Sluiter, Die Echiniden-Sammlung des. Museums zu Amster
dam, Bijdragen tot de Dierkunde, XVII, 1895, p. 72. 

Echinodiscus auritus, Ludwig, EchinodermeIil. des Sansibiugebietes (Ges von 
Voeltzkow), Adhandi., Senckenb. Naturf. GeseHsch, 
XXI, p. 555. 

Echinodiscu auritus, Doderlein, Bericht uber die von Semon bei Amboina und 
Thursday Island gesammalten, Echinoidea, SEMON, 
Zoo!. Forschungsr., V, Jan. Denkschr. VIII,' 1902, 
p. 80 (722). 

Echinodiscus auritus, Bell. "The Actinogonidiate Echinoderms of the Maldive 
and Laocadive Islands", in "The Fauna and Geography 
of the Maldive and Laecadive Archipelagoes" by S. 
Gardiner, Vol. I, Part 3, 1904, p. 247, 

Echinodiscus auritu., Meijere, Siboga-Expeditie, Echinoidea, 1904, p. 138, pl. 
xix, fig. 366 - 368. 

Echinodiscus auritus, Herdman, Report on the Echinodermata. collected by 
Prof. Herdman a.t Ceylon, in 1902, Report, Ceylon 
Pearl Oyster Fisheries, part II, Report 10, 1904:. 
London, p. 120. 

257-1-17A 
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. JGf4i""odis.c~fl1!ritU8;, Brown (R.N. ,\ Rudmose), Eobh\<~idea.from the Kerimba 
Archi.pelago (Mozambique), I b, Vol. XVIII, 1920, 
p.42. . 

'Jlckinodiscus a'lritus, Southwell, T., "Notes on the genera Margaritifem and 
Aviculidae, r,nd on post-mortem colour chan~s in 
Ecliinoidea," Ceylon Marine BIological Reports, o. 5" t .. 
1911, p. 208. 

Echinodiscus auritus, Clark, H.L., "The Echinoderms of the Western Australian 
Museum" Records of the West,ern Australien Museum" 
I, 1914,p. 71, pt cxv, figs. 9-10. 

Echinodiscus auritus, Clark, H. L. • "The Echi.noderms of Ceylon, other than 
Holotliurir,ns," Spolia Zeylanica, X, 19I1i, p. 91. 

Tetll'o(liacu8 Rumph;';', Klein, Lambert et Thiery, Essai de Nomenclature rai80nnoo f 
des Echinides, 19()9-1914, Chaumont, 1921, p. 323. 

rchinoaiscus auritus, Koehler, R., An Account of the Echinoi. der, Indian 
Museum, Calcutta II, Clypeastrides et Cassidulides. 
1922, p, 123, pl. iv, fig. 9; pI. x, fig. 14; pI. xi figs. 5 
and 6; pI. xv, fig. 12. 

Echinodiscus au,.:tus, Clark, H.L., Catalogue of th() Recent Sea Urchins in the 
collection of the British Uuseum (Natural History), 
London, 1925, p. 169 

Echinodiscus auritus, Gravely, "Shells and other Animal Remains of the • 
Maarr,s Bca'lh", rull. MadrLfl Govt. Mus. (Nrt. Rist.) .. 
V, No.1, 1941, P 90. 

This is the largest and perhaps the commonest species of the genus Echinodtscus 
[lhis species is readily distinguished by the posterior ambulacra. being each perforated 
by a .deep, nllolTow margina.l slit. The test is depressed, rounded anteriorly and id longe. 
Iban wide. The greatest width is about half way between the apex Mld the posteriol'l 
edge; the anterior extremity is much narrower than the broadly rounded and trunc;!.ted 
posterior extremity. The vartex is somewba6 anterior and corresponds with the ape]. 
(,The petals are sma.ll,oompared to the size of ~lle test, and do not increase apprecia.bly 
in size in proportion to the increase in cize of the test. The genital pores, four in num.., 
ber, are distinct, diverging posteriorly rather more than in the other species of tbe 
genm. The peta.ls are nearly of the same size, but the odd petal is somewhat longer than 
'he others. The petals are rounded at the extremity and closed. The poriferoul zoneS' 
are boa.rd, equalling in width the interporiferotls space. 

The lunules are more or less closed, or simply form open slits, extending over one 
third the distance of the edge from thE\ 'apex towards the edge from the apex towarda 
'he centre, in prolongation of the median longitudinal axis of the posterio!' pair of 
petals. The tuberculation of the upp~r surface is small, compact, of uniform size, 
carrying minute, short, fine spines, slightly clavate. The median interambulacnl and 
ambulacral spaces are covered with longer and more distantly spaced tubercles, decrea
sing in size near the edge, carrying longer and stouter spines. The interambulacrali 
spines are more brilliantly colourelI than the aIribulacral ones. The ambulacral fur
rows are not deeply grooved; the posterior pairs branch more frequently near the e..dge 
than the others. The mouth is nearly central, slightly anterior. The anus IS of irre
gular outline, more Or less circu~ar, pla~ed in .ar line with. the inner ex~remity of the 
cuts (slits). The colour of t.he drIed speCImenS IS usually Vloleest or reddIsh orown. 

Half the internal cavity is occu,!?if'd by a. clc..se network of pillars OCCUpyILlg the 
whole space from the edge. Between the commencement of th~ pillars and the slender 
auricles, the whole actinal fhor is covered b~ a Euccession of elongated cells, of the-
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most irrgularshapes, formed by the projection of thin lamellae or ridges irom the; 
floor which form eventually the pillars extending to the upper floor. The network 
across the ambulacral spaces is reduc'oo to short, low ridges, running at rigbt a,ngles; 
\0 'he ambulacral tubes. 

Koehler (lac. cit., p. 123) reports that most of the specimens of this species in the 
Ilndian Museum coJlection are of sm&l1 dimensionEl, their length not exceedin~ 30 to 
65 mm.., a.nd some of them are rellurted to be "{ery small, like those from Palk Strait, 
~he length of which varies between 12 a.nd 15 mm. The lengths of two specimens 
from Orissa were reported to be 60 and 88 mm., and two others from SantapaUi were 
l"eported to be much larger. In all the specimens re-ported by Koehler, the two p08t-
errior slits remaia. open at their distal extremity and this appears to be the condition 
in the typical form of Echmodiflcus auritU8. 

'1'he 13Jrge primary spines of the ventral surface measure 1.5 to 2.0 millimetre£>. iil: 
the large specimens; they are almost cylindrical but slightly widened in their third on 
in iheir fourth terminal, then they bC<'.()me narrowed progressively up to ~e extremitiy 
which forms a small, obtuse point. These spines are rather frequently very s\ightiy' 
anCUTved in their terminal part. They bear throughout their length small, triangular 
'teeth, more or less marked but which are always less developed Or disapepar in the third 
'terminal Meijere (loc. cit.), has indicated the characters of the miliary spines, thei 

,integumentary sheath of which is develope'd up to the extremity of the spine to form a, 
Jarg'3, rounde-i expansion. The calcareous stalk is very thin and elongated, measuring 
from 0.3 t'O 0.5 mm. in length; the small teeth which it carries throughout lts lel1gth: 
is develo-ped abruptly towards the extremity to form a small bead. 

Themilia,ry spines on the dorsal surface present the same characters as those o~ 
~he ventra.l surface. The primary spines which are always C:f a uniform .,ize are not 
very much b.rger than the miliary spines, but they are very much thicker; they main
tain the same thickness for two-thirds of their length, thl:ln they become widened 
gradually up to their exkemity in such a manner so as to take the form of a club and ft. the same time they are slightly incurverl; the de'ZlticulatioDs also become much! 
.tronger on this enlarged part. 

Meijere mentions of three types of pedic'eUarial in EchinodiscU8 auritus, namely ~ 
tridactyle, trifoliate and opllicephalous; on the other hand, H.L. clark has only observed. 
the didactyle and bifoliate redicl:lUariae in this species. Mortensen, however, report:.\ 
that all the types of pedicellariae encountered in E. auritu8 have three values. 

Koehler (lac. cit.), has observed in the specimens of this species collec~ed by the 
Investigator Expedition threl:l sorts of pedicellariae. These are, firstly, the Jarge tri
dactyle pedicellariae with three values, with which are associated other pedicellaride 
equally tridactyle, but much smaller and much more deicaiie. Then there are Ihe 
bifoliate and the ophicephalous ty~s. The large tridacytle pedicellariae resemble 
somewhat the rostral pedicellariae which one finds So often in the Spatangids. The 
values are narrow and elongated and the basal part in narrow and triangular, broa-ic" 
than long, with the margins smooth. The other type of tridactyle Fedicsllariae arei 
very much smaUer than the preceding type; the basal part, however, is more developed 
and attains almost half the total lengt of the value. It is broader than long; the 
limb is short, in the form of a channel or groove and it terminates by il small palette 
of :teeth. 

The trifolia.te pedieellariaE. d~serve rather the name of bifoliate {or they have 
almost always only two valves. The length of these do not exceed 0.06 mm. The 
basila.r part is very short. The limb remains narrow for about half i~s length, ~hen 
it widens rapidly into a club almost as wide as long, furnished for a good part of its 
length with smallteelih extrmely fine and close-set. The performations are rathc{t 
Im-ge .. 

This ~s a widely di~tributed spl:lcies and has been pricipally known from the 
Eastern Coast of Mrica (Madagascar, Mozambique, Mombasa,' Zanzibar. 



Mauritius, etc.), in the Red Sea. and from numerous localities in the fudi,an Ocean., 
In India, it has been recordec. from Karachi and from the Coasts of MJadras. It haa 
also been recorded from Ceylon. 

Spe(jm,ens in the collection.-The specimens of Echi'nodiscU8 ooritas iu th. -( 
Museum collectio:!l consist of tve following lots: 

(i) Two wet-preservetl specimens in the Reference collection. Loca1i~l~. 
Madra.s. ~ 

(ii) Many dry-preserved specimens (including BOme small, very young, extremely 
delicate specimens in the Reference collection. Locality: Madras (Some of these 
ll)eCimens are broken inb bite). 

(hi; iwo ~ery large, fine, entire, a~ult speCImens, dry-preserved, exhibited in 
~e Gallery. Locality: Pamban. 

etc. 
frhese specimens are described below, in greater detail, together with meaBuremenk; -f 

(i) Two wet-preserved specimens in the Reference collection. Locality : 
Royapuram Bay, Madras, Chingleput District. Of .the two specimens, the larger on~ 
is broken on the left side 80 that the edge of the disc on this side is incomplete. The! 
specimens are beautifully pale pinkish brown on the upper side and pale dirty greyis]j 
;white on the under side. )1'he test is covered by a close fur of short", very fine, whitish 
spines which, along the edge, are longer, and form a continuous Iringe of close-set, 
whitish, hair-like spines all round the border of the test. The petaloid area is smaU 
'Compared to the area of the test and the petals do not meet each other at the centre. 
The broad, hexagonal plates of which the test is composed are distinct. The branch~ 
~ng furrows diverging from the eentre on the oral side are ditinct and are somewhat; 
yellowish brown or orange-brownish. The oral side is slightly concavely depressed, 
The posterior margin of the test is straight and abruptly truncated while the sides and 
theantetior border are more or less evenly rounded. The posterior slits are narrow; 
rather shorf! and open at the posterior margin. 

Measurement: 
(a): Smaller, entire specimen: 

Length of the test : 42 mm. 

'Width of the test (at the centre): 43 mm. 
Length of the posterior slit: 10 mm. 

The ~est is extremely thin and llattened, being hardly more than 9 rom. In 
Rlickness . 

. (b) Larg~r specimen, broken along he left border: 
Length of the test: 50 mm. 

Length of the posterior slit: 12 mm. 
Thickness of the test: 3 mm. 

The width of the ~s~ could not be determined as the edge is broken on the 
leH aide. 

~(ij;1 Nine dry-preserved specimens and some broken bits of a large specimen iIi 
the Reference eollection. Locality: Madras. The specimens in this lot range from 
a tiny young one measuring 'hardly 20 mm. in diameter 110 very large ones meaauriIi41 
over 100 mm. in ength. Some of these specimens are pale pinkish or purplish brown 
or purplish grey on ~he upper side and dirty greyish whi~ or yellowish whi1ie or pinkish 
prown n the oral surface, while others are dark brownish on the upper side and palen 
brown on the oral side. The large, hexagonal plates of which the test is composed are 
oisti!actly seen in some of the specimens and become rapidly and progrenively small •• 
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Iowards ~e centre of the test especially in the areas in between :the peJa.loid ambulacra., 
In many of these dry specimens the close fur of yellowish wbite or yellowish brow~ 
fine. ha.ir-likt; spines is still persistent. On the oral side th~ ambulacral furrows ar~ 
district. They bifurcate at a short distance from the month aperture and thereafteI1 
~e branched in a tree.:like fashion. The centre of the test slightlv bulged and elevatedl 

in most specimens. while the vntrael (oral) surface is perfectly flattened. 

Measurements: 
(al ;Largest specunen:: 

Length of the test: 108 mm. 
Maximum width of the test: 115 mm. 
IJength of the posterior slit: 28 mm. 

The shape of the test in this specimen is somewhat broadly triangularly ovate. 
rounded in front and truuca.ted behind. the maximum width being somewha.t behind, 
the mddie. The periproct is placed on the oral side in the area between the posterio~ 
clefts, a little dista.nce from the posterior truncated margin. 

:<b} A medium· sized specimen: 
Length of the test: 12 mm. 
Maximum width of :the test: 18 mm. 
Thickness of :the test: 9 mm. 
Length of :the posterior slit: 17 mm. 

The test is dark brownish in this specimen. 
,(D) A smaller specimen': 

Length of the t.est: 00 mm. 
Maximum width of the test: 59 mm. 
Thickness of the test: 4 mm. 
Length of the posterior slit: 18 mm. 

The test in this specimen is pale pinkish white; the hexagonal plates of th~ 
test are distinct on the upper side. The lower side is yellowish white with brownisij 
radial pa.tches towards the border, and the fur of spines is very thick and close-set on 
1I1e oral aide. 

(d) A sma.ll, young specimen: 
IJength of the test: 80 mm. 
Maximum width of the test: 33 mm. 
Thickness of the test: 2 mm. 
I.ength of the posterior slit: 6 mm. 

This specimen is pale purplisk pink on ~e upper side and ClirJy whiliali on iii. 
lOWer '(oral) side. The hexagona.l plates and the fur of spines are disTinct. but the 
peta10id ambulacra are indistinel. -

'(e) Smallest specimen: 
Length of the test: 

(Young specimen)': 
[4 mm. 

M&ximum width of the test: 14 mm. 
Thickness of the test: 1 mID. 

The posterior siils are hardly formed yet in this specimen. and are in the 
form of shallow indenfaijons • 
• 

, 
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InSl1me cf ~he specimens, the outline of the test is even and regular, whil. 
in others, the outline is rather wavy and undulating. 

(iii) 'rwo large, dry-preserved entire speCimens, exhibited in' the Gallery. 
Locality: Pamban. 

The spt'cimens are pale creamy brownish. These specimens are denuded of; II.: .. 

their fur of opines and their surface consequently presents a finely pitted appearance. , 

Measurements: 
(a) Larger specimen: 

. IJength of the test: 109 mm. 
Maximum width of the test: 113 mm. 
Thickness of the test: 10 mm. 

Length of the posterior slit: 30 mm. 

(b) Smaller specimen: 
IJengib of the test: 100 mm. 
Maximum width of the test: 102 mm. 
Thickness of the test: 9 mm. 
1-1engtb of the posterior slit: 27 mm. 

E ~hinodiscus bisperforatus (Leske). 

FIGURES 49 and 50. 

Echinodiscu8 bisperforatus, Leske, (N.G.), Addimenta ad Kleinii naturalem 
dispositionem Echinodermatum, 1778, p. 196, 
pI. xxi, figs. A and B. ' 

Lophophora truncata, Agassiz, L., :\Ionographies d'Eohinodermes, II. Mono
graphie des Scutelles, Neuchatel, 184;1, p. 66, 
pJ. xi, figs. ] 1-16. 

Echin'1discus biforis, Agassiz, A., "Revision of the Echini" Cat. Mus. Compo 
Zoology, Harvard, part 3, 1873, pI. xiii b, figs. 5 and 
6, part 5, p. 532. 

Echinodiscus bisperforatus, DoderJein, Bericht uberdie von Semon bei Amboina und 
Thursday Island gesam- malten Echinoidea 
Jenaische Denschriften, 1902, p. 723, pI. lxv, fig:6: 

EchinodMcus bisperforatus, Clark, H.L., "The Echinoderms of the Western , 
Australian Museum", Records of the Western 
Australian Museum, I, ·1914., p.7!. 

Echinodiscus bisperforatu~, Koehler, R, An Account of the Eohinoidea, Indian 
Museum, Calcutta, II, Clypeastrides et Cassi

. dulides, 1922, p. 128, pI. xv, fig. 9. 

Echinodisc'!ts bisperforatus, Clark, ILL., Catlogue of the Recent Sea Urchins in the 
Collection of the British Mueeum (Natura.l 
History), London, 1925, p. 170. 

Echinodiscns bisperforatus, Gravely, "Shells a.nd other. Anima.l Rema.ins of 
the Madras Beaoh" .. :Hulletin, Madra.s Govt. 
Museum, (Natura.l ffist'oij), I,'No'; 1, 1941, p.'91J. 
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,This species is dietinguishe(i from the preceding one (Echinodiscus aurituB) b1! 
'he shell ~eing somewhat broader than long., with the anus very near the hmd lllargin. 
and by the posterior slits being not coilfluent with the hitfd margin. 

. The test, jn Echinodiscus blsperJoratus, is wider tban long, with a narrow linear 
lunule (slit) in each posterior ambulacrum. The lunules are usually as I01.i.g as, or 
lcmger than, the longest petal. Petals II and IV are longer than petals I .nul V. 

This species presents considerable diversity in the form and in the proportions of 
the test,tha petals and the lunules. Sometimes the lunules are unequal in size in thet 
same specimen. 

The outline of the test is irregular, narrower anteriorily, rounded and slightly 
lDciented opposite the anterior latera.lambulacra. The greatest width is about balC 
~ between tbe apex and tbe edge of the test; the posterior extremity is truncated .. 
allgbtl;; indented :ffi the direction of the anual opening. The test is much thicker thalli 
iil E. auritus and other species of the genus. The' vertex is anterior. '1'be apical 
qstem is nearly central. The posterior pair of petals are quite short; the anterior pair 
Kesomewhat longer, but still considera.bly shorter than the odd petal. the outline of 
the, ~tof .yollng specimens is riangular, with rounded edges. 

lThe'lunules are very long, narrow, sometimes narrower in the middle part, forming 
an: 'Obtuse angle with the prolongation of the median al.is of the posterior petalB. Seen 
trom 'theactinal side the ambulacral furrows are deep, sharply cut, branching only once 
or twice quite near the edge; they are very promment, as they are edged on both sides: 
by minute tubercles, closely packed, giving them the appearance of bare bands, greatly: 
~htrasting with the coarse, distant tuberculation of the remaining part of the actina] 
au-rface. 

ltn "themterambulacra, the largest tubercles are placed aong the bare bands of the 
-:Nft0W1J, beComing smaller towards the median lille alld 1ihe edge of the test, while in the 
tIlreeanterior ambulacral spaces, the largest tubercles are in the median spa.ce near the 
edg~ of t~e test, diminishing gradually in size towards the actinostome (peristome) .. 
The mouth is small, almost central lobed. The ,a.nus is small circular and pl8,('.ed near 
the edge. 

The interit'r of the test is filled with' a calcareous network which is very .compact, 
extending to the extremity of the peals, and leaving only a. small open space; this is, 
however, completely smooth, showing no tree, except a few ambulacral pits, oftba 
dilicate tracery covering the floor in the case of the other species. Tho auricles ara 
extremely !Small omd low; the teeth are remarkably flat, even for this genus. Th~ 
ool~'r Jof the dried specimens is dull olive brown. 

'ttoehler ,(loco cit.), states that in the largest specimen of thi~ species he had cxallline(l 
(in the Indian~hll3~lim collection) the lenf,lth of the test is 45 mm. and the width of the 
test is '52 mm; the Smallest speCimen recorded by him measures 27 mm. iD. length and 

. 30 mm. in witlth. 

The Iargeilt primary spines of the ventral surface are cylindrical and in general" 
'Very thin. w··th the extremity rounded. The~ are armed with deticlliationb, very finet 
;an.} very dMe flet over a greater part of theIr length. These measure 1.5 mm. The 
otber spin",. more numerous, are shorter and their length does not exceed 0.6 to 
0:8 ~~.; tbey .are flatte~ed rapidly and. are widened int.he second 11alf up to the 
~clmty of theIr extremIty._ They acqUIre at the same tIme teeth which become' 
strongflr on the widened part. This widened part'm ordinarily a little curved and the 
teeth are more developed on the convex side on the concave s:de. 

Compared to those, of E. auritus, ~hese spines are more feeble (weaker) and shorter 
but the widened tenninsl pa~ is ~ore ~arked .. The primary spines of the dorl>al surf~ 
have t~~ same .<,h!lracterR as mE. amstus: thel~ lenQ"th (10*,8 not exceed 0.5 to 0.6 mm. 
The mIlIary spmes have almost the ·same' dunetlS10ns and they present, the same cha.ractere 
as in E. auntfl,8. 

257-1-18 



138 

Koshler ~Zoc CIt.), has ob$(·rved two types of pedicellariae in thil; 8JtecieJ;. ~ 
tridactyle and the j ,ifo!iate. The tridactyle peaicellaria.a are of two sorts; the Drst type 
have the head ralher c!eveloped and they are analogous to the large tridactyles of 
E. aUTitus. The va~ves haVE- a length of about 0.3 rom; they are truncated at the extremity 
and bear thrO'l~!lout thelr length conical teeth and'ra.the} low spaces. ThepediceUariae of 
the second type !lFpearrather well represented. and are very much smaller than the 4 
preceding type. The valves meas'..U'e 0.12 to 0.15 mm. in length. The basal part is widened .. , . 
and rather h;p;ll. The limb, 'at first very broad, narrows down next aLtd then widna 
\again to form a clue which occupies the half of its length. This club, which is not v6lJ\ 
large, has the sbape of fl. very elongated oval, of which the margin~ (:arry ill the terminal 
part some teeth, at first very small, conical and low, but whict. elongate very UlUCti 

towards th,~ extremity. The perforations, rather large, are rounded or elongated-i 
i'hese are tb(;se ppdicellariae which have been metioned by H.L. Clark who compareit 
them to those of R. tenuissimus, but koehler observes that in these last, tbe limb fonna 
"~delondgali'~ked .,cLlutb . theE mb-a~ginsf' Oft which remain simply parallel a.nd which is noll 
WI ene e " a m f. tapeT ora us. 

The bifoliate pedicellariae are extremely small and their valves do not measure more 
than 0.005 mm. The basal part is extremely short; the limb forms at first a nalTow, 
~horter part, as in E. aUTitus, and it widens into a club, a little wider than long, armed 
on the borders with a few rather broad, eloJlgated and conical teeth; the perforations are 
rather large, few in number, elongated in the median part of the limb, and T('unded OD. 

the sides; ~his club is comparatively broader than in E. aUTitus. . 

Koehler (loe. cit.), records five specimens of this species from the Coast of MadrM 
.at a. dep~h of seyen fathoms in the Indian Museum collection. 

This specie!; is recorded from the Gulf of SUt\z, Red Sea, Abyssinia, Natal, Port Natal, 
Cape Colony, MOboal Bay, Madras , New Caledonia and West Austraha. It has IUso 
(been recorded from the Gulf of Manaar, this record being based on the speCIme~s of 
~his speci~d reprc<>ented in the Museum collection. 

Specimens ill the collection.-The specimens of Echinodiscus bisperforatu. in *h~ 
Museum c911e;,:tio!l mc!ude both wet-preserved aud dry-preser,ved ones and consist of the 
following lots :--- -

(i) F'ollr wet-preserved specimens (in alcohol) in the Reference Collection. l.ocality : 
Kutikal Channd, GUJi of Manaar. The speclIDens are moderate-sized, ranging from 31 
cIDm. to 46 run" In lOaximum diameter. Two of 'the tlpecimens are almost pure whita. 
while the largest Specimen and the smallest one are brownish. The petaloid ambulaerll 
are broadly ovatp. and the posterior slits' are rather short and broad. l.'he close fur oe 
short, slentlpr wIlite spines is well seen, and is especially well" developed on the oral 
side. In. the smallest specimen, the posterior border is broken at the ends of the two 
elits, so that t~e slits are open at the posterior end. 

Measurements: 
(a) 1~11 gt>~·t specimen: 

LCI,gth of the test: 43 rom. 
'M aximum diameter of the test: 46 rom. 
Thickness of tbe test at the middle: 6 mID. 

I.ength of the posterior slit: 6 mm. 

(b) ~ltr,3IleFlt sfccimen: 
T. en:z1;h of the test: 27 mm. 
Maximum diameter of the test: 31 mm. 
Thicknesil of the test at the middle: 4 mm. 
Length of the posterior slit: 6 mm. 

, 
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The ventral, bifurcating furrows and the pale, radially widening areas radiatmg 
from the centre Jll I:.etween the furrows are dlstic.ct. 

,The other two specimens are intermedia.te in size between Mese two specimens. 

(ii) Seventeen dry-preserved specimens, including two very y{)ung and immature 
specimen", in the Reference Collection. Locality: Ennur and Madras Beach. 

'fhe spe~jmens range in size from 45 mm. to 72 mm. in maximum diameter, but 
the two young ones are very small and imm:ttUl"e, ar:C1ut 20 mm. in diameter and are 
in a nry lragile conditIOn, being broken and incomplete. A few of the adult ~recimcn8 
in this Jot'are a!so hroken and hence not entire. 

Most of 11:.e specimens in this lot are almost whitish 01' pale dirty brownish whit'S .. 
'l'he posterior berder is broad and truncated while the anterior border is broadly rounded. 
The posterior sEts are narrow and elongated. The furrows on the ventral side are 
distinct an,I l",jfuJ"cate almost immediately on leaving the mOtlth at the centre, anti th6 
Posterior pairs of these furrows enclose the posterior slits. The margin of the test is 
8om.etimes even, sometimes undulating slightly. 

Measurements: 
(-a) Largest specimen: 

Length of the test: 67 mm. 
Maximum diameter of the tesfl: U mm. 
Tilickness of the' test: 9 mm. 
Length of the posterior slit: 23 mm. 

{b) Smallest specimen (excluding the two yO'.lng specimens): 
Maximum of diameter of the test: 45 mn' 
{,ength of the test: 41 mm. 
Thi-:-kness of the test: 5 mm. 
Len~h of the posterior slit: 11 mm. 

The other specimens in this lot are intermediate in size between these two. In. 
one of the specimer.:s, the posterior portion (including the slit) is badly broken, while in: 
another broken spf'ciI'len only one half is present. In one of the specimens. two adult 
specimens of thp. barnaclE'. Balanus amphitrite, Wlt!. pink-coloured shells are found attached 
to tbe upper ~idc. 'While in another there are numerous small, white young specimens 
df. bamacles (probably of tbe same species) found attacbed on the upper surface, but 
portions of the upper surface of the test are fO'and broken away in this specimen. 

The two very young and smallest of tbe specimens are too badly br{)ken for their 
measurements to be determined accurately. The larger one of these IS nbout 20 mm. in 
diameter. 

In all these specimens, the upper s.ide is slightly convexly a.rched, while the oral 
.urface is altQ(J~t perfectly flattened and even slightly concavely depregsed. 

(iii) Two dry-presbrved specimens, exhibited in the Gallery, Locality: Ennur. 

, The spedmt'ns a.re sligh til pale dirty brownish white on the upper side and 
dlalky -white on t}.e- lower (oral) surface. The outline of the lest slightly undulating in 
.both the specimens. 

Both art' almost exactly of the same size. 
Measurements (of one of the two specimens) : 
Len~rth of the test: 53 mm. 
Maximum diameter of the test: 59 mm. 
'l1lickness of the test: 7 mm. 
Lene:th cf the posterior slit: 18 mm. 

257-1-18.& 
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Echinodiscusbispedoratus. var. truncatus (A.gas$~). 

FIGURE 51. 

',ophoph'J'ra truncata, Agassiz, Mon. Ech., Mon. ScuteIlidae, 1841, p. t;6, pl._ xi, 
figs. 11-16. 

liJeh!:nodi8cu8 bi8perjoratus var. truncatus, Clark, H.L., Memoirs of the Museum of ...... 
ComparatiV"e Zoology, 46, 1914, , 

Echinodi8Cus bi8perjoratus var. truncata,. 

Echinodi8Cus bisper!oratus var. truncat'IU, 

p.72. 

Clark, H.L., Catalogue of the Recent. Sea 
Urchins in the ,Collection of the 
British Museum (Natur&lBistory), 

. London, 1925, p. 170. . 

Gravely, "Shells and ()the:r Animal 
Remains of the lfadra.sBeaoh'~, 
Bull.. Madras Government MUi¥lUlD 
(Natural History), V. No. J, iNI, 
pp. 89 and 106. 

This variety is distinguished from the typical form, E. bi8perfo·ratus s. str. by the 
lunules being very short, as short as the shortest petals; but, as a rule, they are a triBe 
aonger than the shortest petals. They are also broader than in the typical for~. 

This subspecies is represented in the Museum collection by a.single specimen collected 
from Covelong u'! til(' Madras Coast in 1939. 

Clark, (loc. Clt.), records specimens of thisvnriety from Penang and New Caledoni3; .•. · .... 
in the Briti!;h M U,"CUIl1 collection.· • 

Specimen8 in tile Cl.lLection: One dry-preserved specimen in the Reference collection. 
Locality: C'ovel'Jn~, 1jadras, 1939.' 

In this variety the posterior slits are short, relatively broad, rather shallow ~d open 
:towards the po"tm'ior eog(' and the posterior margin in betweenthatle slits is Bomewp,a. 
angularly truncated. Presumably, the posterior edge is broken and incomplete in the 
present 8pecirN'[J. T!le fetaloid areas and the ponleroua zones are much the simla as in 
the typical form of the species. 

'l'he furrows on the ventral (oral) side are less deeply incised and les8 distinct intbie 
specimen than in tbos~ of the typical form examined. But the rows of hexagonal plate. 
making up' the to,t arp more distinctly seen in this specimen. The speoimenis dirty 
whitish throughout. 

MeasuremeLtt; : 
Length of tIle test: 42 mm. 
'Maximum diameter of the test: 46 rom . 

. Thieknel"s cf thb test in the middle: 6 mm. 
J Jength d the posterior slit: 7 mm. 

The ventr.ll (Oral) side is absolutely Bat in this specimen a.nd does not sh,ow any 
eign of conca vi ty . 

ORDER SPATANGOIDA. 

The Spataogoids include the urchins popularly known as the heart ~:r;chins. They 
are irregular Eeh1i1oids of mostly oval shape, usually elongated, with the structures of 
!the test arranged symmetrically in relation to the axis of elongation. The anterior 

~. --, ~ 
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ambulacrum is orten indented at the ambitus, giving the test a cordiform outline. The 
.mbulacra, e~cept the anterior one, are generally petaloid aborally, e,nd may be flush 
with tbe surface or more or less deeply insunk. Phyllodes are generally present, bu. 
bourrelets are uauaHy wanting. On the oral side, the posterior interaillbulacrum is 
()ften slightly eleva·tt:d and forms a plastron. The peristome is displaced anteriorly, SQ 

tbat the three anterior ambulacra are shorter than the two posterior ones. The apica.l 
$ystem consists c.f separate plates, with two to four gonopores. The spines are mosly 
short and slender and the larger ones are usually curved and held parallel to the sur
face of the test, appearing as if combed back, and often arranged in tracts. Peculiar 
to the Spa.tangoii!3 are the fascioles which are narrow bands compo~ed of closely 
erowded, minute tubercles tha.t support special, tiny, ciliated spines. A· masticatory 
appa.ratus is compietely wanting. 

The Spata:l~o;/!s typically burrow in sand or mud at the sea bottom and many of 
flleir peculiarities are therefore. adaptations to tpis form of life. 

The existing Rpatangoids are divided by Mortensen into (i) the meridiostemoua 
fOrIns in 'Which the labrum abuts posteriorly with a single plate of the plastron, ane) 
(ii) the amphisternons forms in which it abuts on two plates. 

Three familieR of tl,is Order are represented in the Mnsenm collection. All these 
three families beknz to the group of "Amphisternons forms" in which the labrnm abuts 
posteriorly on two I,]atcs. 

GROUP II. AMPHISTERNOUS FOR¥S. 

The Amphi~teT!loufo; Sratangoids, in which the posteri9r end of the labrum abu~s on 
two equal plates of the plastron, comprise the most typical members of the Orner and 
include a wealth of forms. Fascioles are well developed, the paired ambulacra and 
more or less clearly petaloid, p~yllodes are generally present, and the podia occur in 81 
~ariety of non.lc;coJllotory forms. 

Faimly SPANTANGIDAE. 

The members of thIS family are distinguished by the presence of only the subanal 
fasciole. 'l'he apical system is ethmolytic, that is, the madreporite has moved into • 
symmetrical positio(J w:th reference to the four genitals. In most of the typical members 
()f this family, the t.est ia large, ahorally arch6d and cordiform, with the petaloids ibsh 
with the surfa~e an·] with a spiny' plastron. In tiJe genus Pseudomaretia (which is the 
onlY genus of thIS family represented in the Mnseum collection), the plastron and the 
adjoining area,; are amost devoid of spines . 

. The peristome, in the family Spatagidae, is transversely elongated; some or all 01 
'he ambnlacra. are more or less petaloid, or more or less Bunken, or both. A 8ubanal 
Jasciole is rresel .. t. 

Formerly. n<'1 family was large and included several forms which now have been 
'8eparated into distinct families. 

This family inC'lllde.; forms with a more or less flat test; the petals are lanceolafe, 
with broa i. interporiferous spaces flush with the test; the abactinal parts of the pori-
ferolls zones are usually rndimentary. . . 

The genera of this family have no peripetalous fasciole. In some genera, there is an 
internal fasciol.~, for:uin{:" a plastron which is placed shove the margin, in the anterior 
part of the test and Tlalhelly obliterates the abactinal part of the anterior poriferou8 zone 
of the anterior h:.teral p.n b~lacra. 

A single s~cde~ of t·his family, P.~eudnma:etia alta, belonging to the genus P~ettdo
mtlretia, is represented iI the Museum collectIon. 
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Genus Pseudomaretia Koehler. 

The test is rathe! elevated, and the dorsal surface strongly convex, being raised 
progressively frum the anterior to the posterio!.· extrl?mity. 'l'his surface is uniformly 
covered with secondary tubercles and there exists .:Jnly a very small number of primar, 
tubercles in the two postenor inter-radii in the neighbourhood of the ambitus. Tht) 
genital orifices are only three in number. The posterior ambulacral avellues of th~ .t ... · 
~entral face are relatively narrow. The posterior extremity of the test is truncated 
and slopes oblique)} to t~e front. Its sperior part on top of the sub-anal I,lastron iii 
occupied entirely by the opening of a large and deep invagination Wllich projects intQ 
the interior of the test. The periproct which is found at the bottom of the invagination 
is transformed into a sort of transverse ampoule widened at each extremity into a 
large, rounded vesicb attached to the internal surface of the test. 

The pediC'ellariae are very abundanti. The tridactyle pedicellariae are more weD 
aeveloped, with fusiform ped:mc1e, identical with those which Doderlein has observed inl • 
LOf'tfria elongllia aud L. st:l,(·(I~fr:ato. and which is found on the ventral surface. on the . 
posterior ambulacral aven"les. The digitations of the anal pedicels form each a very strong 
and thick stem, iuentl(~al to those of the anal pedicels of Echmocardilllt'l. cordatum anel 
.. re quite different frorr.. the narrow and slender ones which are found in the lleristomiaJ 
pedicels. These different characters do not exist in the genus Maretia ,from which~ 
ilherefore, Koehler separated the present genus as a distinct one. 

The sternum is small and wide, with the primary tubercles confined to the posterior 
end; the ~enital pores ar€ three in number. The periproct is deeply sunken and 'overhung 
by the posterior end of the test. 

This genus is represented in the Museum collection by a single species, Pleudomaretia • 
dta, which is tbe type of the genus. 1 

Pseodomaretla alta (Agass:z). 

FIGURES 52 AND 53. 

11 a,.etia alia, Agassiz, A., Proc. Acad. Nat. Sciences Philadelphia, 1863, p. 360. 

Maretia alta, Agassiz, L., "Revision of the Echini", Catalogue, Mus. Comp. 
Zoology, Harvard, 1872-1874, pt. 5, p. 569. .' 

Maretia alta, De Loriol. Echinodermes de ]'ile Maurice, Mem. Soc. de Physique e' 
d'hist. nat. Geneva, XXVIII, 1883, No.8, p. 49. 

Mardia alta, Doderlein, EC'hinodermen von Ceylon, Zool. Jahrb. Abth. f. Syst., 
III, 1888, p. 838. 

Maretia alta, Walter, Ceylon's Echinodermen, Jen. Ztachr. f. Naturw., XVIJI. 4 
p. 3'7'7. 

Jlaeetia alia, Anderson, "On S(1me Indian Echinoidea", Journ. Asiatic Soc. 
Bengal, LXIII, 1894, p. 188. 

Mardia alta, Bell, Echinoderm Fauna of Ceylon, Scientif. Transact. Roy. 
Dubl. Soc., (2), III, 1887, p. 652. 

Maretia alta, Bell, Fanna and Flora, Maldive and Laccooive Archipelago, 
p. 233. 

Maretia alta. Meijere, Siboga-Expeditie, Echinoidea, XLIII, Livr. 14, 1904. 
p.192. 
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P&etedomaretia alta, Koehler, "An Account of the Echinoidea", Indian Museum, 
Calcutta, II, Spata.ngides, 1914, d. 107, pI. xi, figs. 9, 
14-17, and 20. 

P3euaomaretia "alta, Clark, H.L., Catalogue of the Recent Sea Urchins in the 
CollectIon of the British Museum (Natural H1Story) 
London, 1925, p. 228. 

P8ewomaretitJ alta, Gravely, "Shells and other Animal Remains of the Madras 
Beach", B'lll. Madras Government Museum (Natural 
History), V, No.1, 1941, p. 91. 

The test is high posteriorly; the interambulacra 'J: and 4 bear 3 or 4 large primary 
tubercles in a group ncar the ambitus. 

The outline of the test from above is elliptical, rounded anteriorly, with a slight 
indentation at the ambitus, formed by the shallow anterior groove. The posterior extre
mity is truncated, nearly vertically, a0ross the t;xtfemity of the petals. Seen in profile, 
the test is uniff)rmlJrounded from the, anterior edge to the apical system, and riseEj 
gradually to the vertex. which is slightly anterior to the tr:mcated posterior extremity. 
The test slopes regt;larly from the cenLral line to the lateral edges of the test. The apical 
system is antericr. 'Ihe [etals are narrow, lanceolate, extending nearly to the edge of the 
test. The anterior porifuous zones of the anterior lateral ambulacra are obliterated, with 
the exception of threE' or four outer pain, of pl)res. The anterior odd ambulacrum is 
narrow, reduced ~u fl ff,W vertically distant poref;, flattened near the apical system by a 
few larger primary tubercles; the rst of the abactinal surface, with the exceptioJl of Ii 
few large prim~ry lu:'ercJes near the edge of the test in the posterior lateral interambulacra 
Is covered by m;nnte, closely crowded secondary tubercles, carrying short slender~ 
curvp-d spineE!. On the actinal surface, the tubercles increase in size towards the bare 
ambulacral avenues, and are arranged diagonallv, carrying proportionately longer and 
stouter spines. 'rhe aetinal plastron extends half way to the actinoatome (peristome) 
from the subanal plash·(.n, forming a sharp break at its posterior edge. 1. he subana' 
pla8tron is heart-8l:aptd. placed entirely within the truncated posterior extremity, 
surrounded by a broad fasclole, which extends to the lower edge of the large, trans
versely elliptical aual sYf'tem, placed at the upper edge of the truncated posterior plane. 

The proportions of the anal system of the subanal and actinal plastron, with the beak 
.t its posterio~ edge, and the high test readily distinguish this species from the closel, 
allied species, PIJC~dOlflaTetia planulata. 

In the living condition, the colour of the test of Pseudomaretia alta is said to be a 
light buff above. marked with radiating rows of fleEL-coloured patches. But Clark, (loc. 
cit.), records specimens which are deep reddish purple in colour. No large specimens of 
this species hayn been found. TheY'.lsually range in size from ab~ut 23 x 19 rom. 10 
4:0 x 33 mm. 

Thie species has been recorded from Tuticorin a.nd_ Carcadml, Carajos and from 
J'apan, and also from Pedro Shoal, Andaman Islands and from Poorla. 

Thi'3 species appeartl to be rare around the Ma(lras Coast and in the Madras Musemn 
eollection, only a single specimen of this species, from Royapuram Bay, Chinglepu' w.. 
trict, is represented. 

8peCtmcns in n.e collection.-One wet-preserved specimen (in alcohol) in the 
Reference Collection. Locality-Hoyapuram Bay. Chmgleput distric'. 

The specimen 1S small, elongately ovate and heart-shaped. pale greyish brown .bove 
and dirty whitish l .. elow. '!'he spines are short, f>lender. whitish and lie flat over the 
aOrlac.e of the t,est, appearing as if combed back. 'Iowal'd& the a.mbitus and On the ventnl 
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()ral) surface the spines are longer and more dosdy crowded. The petaloid ambulacra on 
the abactinal side are distinct, narrow, lanceolate, the two posterior ones being much: 
longer than the o!llcrs. The posterior extremlty is narrow and truncated. 

The petaloid ambulacra ere d a darker brown colour than the sur':olJuding areas. On. 
*he actinal side. the tJtercles increase in SIze, cafl'ylllg proportionately longer spines. The
eubanal plastron is heart-shaped and is surrounded by a broad fasciole. 

Measurements: 
Length of the test: 25 mm. 
Maximum width of the test : 20mm. 
Height of the test: 10 mm. 
Length· of the posterior petaoid ambulacrum: 10 mm. 
Length of the lateral petaloid ambulacrum: 6 mm. 

Family LOVENIDAE. 
.. Tpe family I,c'V"enidae differs from all other Spatangoids by the ptES8ence Man 
intema1 fasciole tha.t encioses the apical system and much of the anterior aJtibul.wrnlll. 
fie test is of moderate to large size, rather low, and of cordifonn outline. 'Ihe to~ 
petaloids are well dew'loped, flush. with the test. On the aboral side, between the petals, 
there are often large tuhercles, wIth deepI.v sunken arwles; these 'tubercles in life carry 
long, curved spines directed b.ackward. The apical system is ethmolytic as in the Sf-atan ... 
cidae. with neatly alwaya fO'lT gonopores. 

Vdhnerly, mewbers of this famIly were included In the family Spatangidae, but later 
~ey were separated into a distinct family. . 

. A single genus of this family, namely, Lovenia, is represented in the ~IuseuIfi col
lJectionby the familiar species Lovenia eZongata, common in the Indo-Pacific Region. 

Genus Lovenia Aga.ssiz and Desor. 
Ifhe ambuhlCral plates are somewhat triangular, the adjoining zones forming 'we 

~ntQon eacll sioe uf the apex. with the concave sidee towards each other. 

The test is ti!in, elongate, arched, flattened and truncated posteriorly. Largetuberclea 
are present on the upper part of the test, except In the postqrior ambulacrum. Remarkably 
large amp~llae support the large tubercles and form a close pavement on the inner surface. 
over the whole floor of the actinal portions of the test; they correspond to the' large 
tubercles of the upper part of the test; these cmamonly carry long, curved spines; the 
~'leridr :'gf60ve is slight. and the pores are very small. 

. 'An internal fasClole is Fl'(o,sent, buL there are no peripetalous fllscioles. l.'arge. deeply: 

.unken primary tub~rcle8 are present in the mtera:.nbulacra o~ both the upper oa~ lower 
IlUrfaces. The sternnm liaf'. the tubercles confined to Its posterIOr part. Petals land V '~re 

well formed. 
A single species, LO'Denia elongata, whic? ~s widely. distri?uted' in the IDd()-lPac~fic 

Region and is cummon on the Madras Coas L , IS represe~ted m ~he¥useuIh eQllootiol1 
by several'spoollllens (mostly dry-preserved test~), but lIve speCImens have also been 
et)nec~d on Krusadni I",land in the Gulf of Mana,f.\T. 

Lovenia elongata (Gra.y). 

FIGURES 54'AND ~5. 

Spatangus elongatus, Gray, Eyre, J .. Exped. Au~tralia,l, 1845, p. '436. 

[jOt1t~ni-aelongata, Aga.ssi7, AI.. "Revision of the Echini", Cat. Mus. Comp. 
Zoology, Ha,nard,1872-1874, pt. 5, p. 575; pI. xixc, 
iigs.'l-4,pl. xxv, fig. 31; pl.xxvi,:figs. 35 alld '~;. 
pI. xxxvii, figs. 17 and 18; pI. xxxviii. figs. 27 and!8. 

• 



,..: . 

) 

Lovenia elongata, 
.. 

./Jovenia. elofJ,gata, 

Lovenia elongata, 
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(6),II, p .. 402. . .' . 
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Lovenia elongata, Bell, "Report on a Collection of Echinoderms ma.de' at Turicorin . 
. .. ' Madr~", Pro~. ZooI. Soc. London, 1~88, p. 384. . . 

Lovenia elongata, Koehler, R., Echinodermes recueilles par M. KOi'otnev aux iles. 
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Lovenia elongata, 
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Proc.ZooI. Soc; London, 1900, p. 286. 
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Loveniaelangata, Bell, Fauna and ()e?graphy of the Maldive and Laccadive 
Archipelagoes,p. 232. . . 

Lovenia elongata, Meijere, Echinoidea, Siboga-Expeditie, 1904, XLIII (livr. XLIV), 
p. 193. -. . 

.Lovenia elongata, Fo~teau, R." Contributio~ a l'etude des Echinides vivantes 
dans Ie Canal Suez, Bull. Institut Egypte (4), IV, 1904, 
p.429.· . . . 

. Lovenia elongata, 
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Koehler, R.,"AnAccount of the Echnioidea", Indian Museum, 
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pI. xii, fig. 10; pI. xiii, fig. 8~ pI. xix, figs. 25 to 32. 
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Cla.r~, H.L., "Catalogue of the Recent Sea Urchins in the 
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. The ,test ,ls:depressed,f'rather 1ia,~,;~and< pointe.dly. hear~-sh~ped _from ;,above; ~he, edge 
· of the test is angular; th6 anterior groove is d~ep at the ambitus; the posterior inter
;, ambulacral spat:'e ]S extended, truncated and btNelled mwardly. The greater width i& 

between the apical system and ,the anterior edge. The four genital openings are located 
close together_ The madr~poric bQ~y is. small. T.he internal fasciole is of uniform breadth. 

"surroundiJ}glan' elongate, :t:osteliorlYlpointed plastron.,. crossing the armbulttcra at right 
·angles, sl~ghtly concave, towards the' !l'pical system; the odd ambulacral zones run along: 
the edge of the flat abactinal plastron, the anterior. half Qf which is coY-ered on both side~ 
of the odd ambulacrum by rowsoLsecondary tubercle!;!, with sunken, scrobicular circle! 

· on ,the posterior edge only, five .to six in each row, diverging from the anterior arnbula
crum,. which is flat, ;rith !i,narrow, interpariferous:space, covered by minute granulation 
(miliariesUn the, cen~e, while between the. pores on the edge, there .are minute secondary 
tubercles, with flat, scrobicular circle~" similar to :those covering the :remainder of too 
internal plastron, ,but smaller. The anterior ambulacral plates are triangular, while the 
anterior poriferouB zones llre obliterated. The posterior zones form, with the anterior ZOlles 
of the posterior lateral ambulacr.a, a nearly ·confiuent ,arc, separated by It short space. 
formed by the .narrow, abactinal part of the interambuacral ~pace. 

The posterior! pet&..ls .w-e more elongate, the:postehior zones meeting"at the iPosteriQr 
edge of the ,internal p~astrt)n, which" extends a sh(..'rt dIstance beyond the apical system. 
The porife110"dS ZOT}es of the lateral ambulacra are siightly sunken; the pores are vertically 
widely separated, and the zones are continued to the edge of the test, flush with the test, • 
as pairs of small pores placed close together. The anterior groove commenceg ·at the 
anterior adege,or,the abactinal plastron, ;thefiat plastr.on .etxending below the fasciolealong 
the sides of the I-!fO')Vf to form a flat keel. The abactinal part of the test, outside the 

~ fasciole, is covereJ by _minute, closelypackeg,raised secondary tubercles of 'a uniform 
, size, with a few distant miliaries. In the anterior interambulacra, and the anterior half 

of the lateral posterior interambulacra,. there are large, primary tubercles, perforate.>
not crenulate,. with deeply sunken,~ scrobicul~r circles, of various sizes, ca.r~ying powerful,. 
long, curved lspines" often equalling tw.o-thirps of the test in length. 

On' the actilltil side, the tubercles 6f the m~erambulacral spaces increase in size 
, rapidly towardH the bare· amb~lacra; the scrobicllhr circles are . deeply sunken; and the, 

tip of the tubercle is bridged by a narrow Kpace, curving outward, connecting it with the 
anterior part of~he,te8;t. 

The actino&tome. (peris-tome)' is crescent-shaped .with· rounded ends,' twice as' broad: 
as long. The phyllo(1es ?ore short; the poreS' are dista.nt (widely separated) but prominent. 
-'1'he actinal-surface, (i.e., the.oralsurfa.ce) is nearly 'fiat, the:posterior lip of theactino-· 

· stome forming a slight keel. The bare. spaces of the anlbulacra are connected, so that the 
greater part of tlJe achnal s~rface is f~ee from tub~rcles.· The actina.l plas~ron is, se~i
circular, limited to the jJ:)f,tenor extremIty of th3 act1llal surfac~. The postenor extremIty 

· slopes anteriorly from the upper edge. '!Th~ an~l .system is situated at the .hottom, on the 
upper side, of the deep im'erted' funnel, WhICh dIVIdes the sub anal plastron lI~to two almost 

; disconnected 'portIOns. The fasciole is convex posteriorly ·behind ·the actmal plastron· 
forming two lateral loops. which spread over the' edge, so as to cover the whol~ of th.e 

, inverted hnnel of the postp.rior extremity below th,~ an.al system. 'The !mal system IS longl-
· tudinally elliptical, pointed towalGS ~he lo~er edge, the membrane is covered by ~n o~tet"· 
row of larg.e plate!'!. with smaller concen·tnc rows of plate~ towards the Imal .openmg. On 
the lateral shields of the sub anal plastron there are from eIght to ten large pnmary tuber--

_ eles, carrying long, stout, curved spines, forming two'~ufts ~n -each sid~of the sunken 
posterior extremity. 'r1e primary . tubercles of .the ·.actin~l SIde (oral ~Ide) carry lon~, 

· slender spines, less curved than those of the abactInal SIde. ~he actmal pl~stron 18, 

covered by minute secondaries, somewhat larger towards the anterIOr edge, carrymg short. 
< stout, curved spin,es, while the,spin~S:I of'.the absctinal surface a.re short, .slender aad 
. silk-like. The ambulacra on the actmal SIde Me covered by slender, short-~pmes, ·moun-
t ted ,on .. miliarv ~uberales, ,scat.tered irregular}y. 



The c?lo'lr: of :the'!;p¢cirnens in ·aroohbLis a briilianHight violet. Orithe a«iinal side, • 
th~ colourmg J"! h,~htcr and of uniform tint. In small specimens, the colouration is 
ulllfor,m and .the large spines are not prominently handed. The young are- usually long.; 
and 111gh, whIle larger and older specimens become gradually broad, flat and angular. 

There is considerable variation in the size and colour'~ofthe tests of the"speci~ens in . 
this ,species., Some are reddish violet, with, ,the long," spines yellowish.. . 

The genital pores are four in number. The p~rip:roctal region is deeply sGnken. The' 
test is wiele-and low, 6 to 10 large pore. pairsare','present Dn each side of:toe suhana~ 
plastron. 

~leijere (loc. cit.); records sorneypungs~cimens.of 'this species fr'om Ambon (30 to . 
4H mm. in length) in the Siboga Expedition Colleetion. '1'he big spines on the apical sid~ 
III ljhese speclmeru; are ringed black and white. ThE: others are violet brown in colour Tho 
,big spines foune. on the small sp~cimens are very. few in number, for instance, in' the 
sDecimen. from Mrikasmr in the Siboga Expedition Colleetion (19 mm. in length) there 
"1'e reported to be or.ly two, one above the other, respeciively, in front of and behind th" 
lIuddle ambulacral plates. 

·I.'his species has a wide distribution ranging frolh the Coast of East Africa through 
'Cbe Indo-Pacific Region on to Australia. Specimeu& of' this' species' have 'been recorded 
Ifom Aden, Muscat, British East Africa; Tuticorin on the East Coast of Peninsulal 
~dia, Macclesfied Bank, Phillippine Islands, Japan, Torres Strait, Thursday Island. 
North Australia, Post 'E~s:ngton and 'East -O'oa8t of 'Queensland.-, 'rhis is .also, the only' 
liJl>ecies of Irregular' sea 'urehin'th'athas'been' collected. alive·jn;theGulf of Manaar area 
(Gravely, lac. c::~., Hl'27, p. 171). 

Sz)ecimens in the coellction.-Specimens 'of.this species are r~presented in the Museum 
-Collection only from the Pamban area. One wet-preserved specimen in alcohol from 
Rameswaram in the Heference collection and four Jry-preserved 'specimens from Pamban
exhibited in the G:Ulery, are contained in the Museum coUectj,on .. This species has only 
rarely been takert alive In the· Pambanarea;: 

(i) One >;pccimen, wet-preserved, III the' Reference ~ Gollection. Locality; 
Rameswaram, ,1!125. ' 

The specimen is moderate~sized; heart-'shaped,' dirt.y greyish white, with long, 
.Blander, white spines'lying flat against the surfaces and ,appearing as, if. combed back.' The ' 
posterior end is truncated and the anterior margin slightly, notched in the middle. The' 
ventral (oral) surface is absolutely flattened, with the spines concentrated towards the 
margins. The primary spines, arise' from' -large prim~y tubercles which· are' placed in. 
'<leep, socket-like pits. 

Measurements: ' 
Length of t1:e'test: 42 mm~' 
Maxunulllwidth of the test ':' 33' mm:' 
Height of the test: 17 mm. 
Length' of the posterior petaloid 'ambulacrum. (which alone IS distinct in the ' 

present specimen): ;L5 mm'. 

(ii) Two dry-preserved specimens', with'm05t"of their 'Spines intact, .exhibited 'in: 
iRe' Gallery. Locality: Pamban. 

Both thwspeeimeIis are darkbtown in"'cololll", and are-almost of..thetsame,size." 
Measurements (of one of the specimoos) : 

Lengtl: of tht' test: 4~' mm. 
Maximum width of the test: 40 mm,
HeiQ'1lt9Hhe test:. 19 mm." 
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The petaloid areas are not distinct as they are occluded by the spi~es. 
The spines are long, brownish, slender' and needle-like and lie fiat on the test. 

appearing as if combed back: 

The other 6pec~men is almost exactly of ihe same size. 

(iii) Two dry-preserved specimens-dry tests denuded of their spines. Locality: 
Pamban. . 

. These two speeimens arebrownjAh, ,. (slig}ltly paler. brown than the preceding 
;speCIes), and as the.y are bare tests, completely denuded of their spines, the petaloid areae.. 
Bnd thetuQercles and the pHs in which the priruary tubercles are imbedded and their 
distribution arid disposition' are clearly seen .. On the aboral side these primary tubercles 
are fewer and set rather widely apart and are c:)nfined to th{' four wide anterior intel'-

~ ,ambulacral areas,while on the, flatt~ned oral side these Primary tubercles in sockets are 
more numerous, and more closely crowded . together and are confined to the marginal 
\areas near the ambitus. The. central, broad, furrow-like depression on the anterior half o£ 
the aboral surface, the broad and fairly deep central indentation on the anterior margih, 
the numerous small eecondary tubercles and the petaloid areas are 111so distinctly seen in 
these specimens as they have· been .denuded of their spines. Of the two specimens, on .. 
is slightly larger than the other. The concavely depressed and broadly truncated posteri.or 
margin and the transversely elongated periproctnear th0 hind end of the oral surface are 
also clearly made out in these specimens. 

Measurements: 
(a) Smaller specimen: 

Length of the test: 40 mm. 
Maxill1um width 'of the test: 36 mlli. 

Height of the test: 15 mm. 
Leng~h of. the posterior petaloid alllbulacra: 15 mm. 
Length of the. anterior lateral petaloid ambulacrum: 13 mm. 

(b) Sll~htly larger specimen: ! 

I .. ength of the test: 44 mm. 
Maximum width of the test: 37 rs.m. 

Height'of the. test: 15 mro. 
Transverse length of the periproct : 13 mm . 

. The measureIDEmtsof the petaliod areas in tohis specimen could not be determined 
as the Apecimell is firmly glued on tue display bo:ud by its abora~ side and hence could 
iIlot be detachd from the board without risk of damage to the speCImen. 

Family BRISSIDAE. 

This is the last, of the families includedih ;<the . Order Spatangoida and is distin
'!gUished by the combkatioiJ'- of ~ripetalous and subanal fascioles; andb~anches from the· 
latter along the sides of the penp~oct are generally.pre~nt. The petalo~IS are. usu.ally not 
ID'.lch sunken and th,is also applIes to the antenor ambulacrum. ThIS famIly mcludes, 

'. several widely' dislnlmted" genera oocuring both in the Indo-Pacific Region and in the, 
Atlantic and Panamic Regions. 

":'A' single ~e~us~'" Metatia~ i-s represent~d in the Museum collection. 

Genus Metalia- Gray . 
.... ;>.,-

'l'he test is big, wide and high; and anal }~sc~ole is pre. sent on each. side of the
'1eriproet ; no big primary tubercles are present -wlthlh the penpetalous -fasclole. 

,' .. ';;:' 
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. ~. . 
A more or less broad, eUiptiial or undulating, re-entering peripetalous .fasciole and an 

anterior ambulacral groove are present. The lateral ambulacral plates are narrow and 
elongate. The pores are well separated; the ape~ is anterior. The actinal plastron is 
narrow and heart-shaped. The subanal area is bordered by a broad fasciole, with anal 
branches connected with it. The subanal ambulacral pores send out radiating grooves 
towards the centre _ of the subanal area. The actions tome (peristome) is anterior ':mel 
crescent-shaped. The tuberculation of the peripetalous fasciole is coarse, frequently con
sisting of primary tuhercles. The spines are slH'rt, slender and curved, those of t,he 
actinal (oral) ::;mface being longer" curved and broad at the base of the mIlled ring. 

In this geo~s, the peripetalousfasciole does Hot bena inward markedly between the 
petaloids, and the c:;hield-shaped s:lbanal fasciole gives off anal branches. Large tubercles 
are absent. The several species of this genus are found mostly in the tropical West 
Pacific, except M etalia nobilis which is form the Panamic Region. 

This genus If) represented in the Museum CollectIOn by a single species, M etalia 
sternalis (Lamarck) of which a single, dry-preserved specimen from Tuticorin is con
tained in the collection. 

Metalia sternalis (Lamarok). 

FIGURE 56. 

Spatang'fU sternalis, Lamarck, Histoires Naturelle des Anim. sans Vertebres, III, 
1816, p. 31. 

Brissus (Metalia) sternalis, Gray, Cat, Recent Echinoidea, British Museum, 1855, 
p.51. 

Matalia sternalis. Agassiz A., "Revision of the Echini", Cat. M.us. Camp. ZooL 
Harvard, 1872-1874, Pert 3, pI. a, figs. 4 and 5; pI. xxi c, 

,figs, 5-9; Part 5, p. 600. 

Metalia sternalis, Tenison Woods, "The Echini of Australia" Pl'oc. Linn. Soc. 
N.S. Wales, II, 1878, p. 175. 

Metalia sternalis, Tenision Woods, On some new Australian Echini", Ibid., IV, 
1880, p. 290. 

Metalia sternalis, De Loriol, Echinodermes de l'ile Maurice, Mem. Soc. de 
Phys. et d' hist. nat. de Geneve, XXVIII, 1883, 

.No. 8" p. 44. 

Metalia sternalis, Doderlein, Seeigel von Japan und den Liu-Kiu-Iuseln, 
Archiv. f. Naturg. Zhrg., 51, 1885, p. 139. 

Metalia sternalis, Bell, . Report ,on a CoJIeotion of Echinodermata from the 
Andaman, Islands, Proc. Soc. Zool. London 1887, p. 1;4p. 

Metalia sternalis, Bell, "Report on the Echinoderms from Tuticorin, Madras". 
Proc. Zool. Soc. London. 1888. p. 384. 

Metalia sternalis, Sultiter, Die Echiniden-Sammlung des Museums zu Amsterdam 
Bijdragen tot de Dierkunde, XVII, 1895, p.74. 

Metalia sternalis, Ludwig, Echinodermen des Sansibargebietes 
VOELTZKOW) AbhandI. Senckenb. naturf. 
XXI, p. 556. 

(ges von 
Gesellsch. , 

Metalia sternalis, Bedford, "On the Echinoderms from Singapore and Malacc~" 
Proc. Zool. Soc. London, 1900, p. 286. ', . 
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Metaliastern{flis" Anderson,_, "O·n. f,ome Indian Echinoidea"; _ Journ:. ASiatic,· 
Soc., Bengal, LXIII, IS94; p. 188. 

Metalia sternalis, Farquh r, "On the Ech;noderm Fauna of New Zealand", 
Pror._Linn. Soc New,South WaJes", XXHI,p. 322 . 

. Melaliasternalis, Meijere. Echinoidea, Sibog[:-Expeditie, XLIJI (Livr. 14), 
1904, p. 185; pi. xxii, fig. 464; pI. xxiii; figs. 465-468. 

Metalia_sternalis,. Clark, H.L;,. Catalogue of the Recent Sea Urchins ill. the 
Colledion of the British Ml.seum (Natural HiHtory).
London, 1925,' p, 216., 

l'his speCIes grow:,; to a htrgesize,; and the differences ,due :to age :1re quite remarkahle .. 
110 the largest specimens·" (mea.suring 150 mm. in 'IEingth);,: the. ol1Itline of the test frotn, 
above IS ellIptical,. Ali~~htly angular, and truncated posteriorly. The anterior edge is deeply. 
llldeIlted at the an:.hLtns by the ambulacral groove. Wilen seen in :Orofile, the test rises· 
v~rti?allyat the anterij:Jl' extremity almost·to·the . summit. 'fhe'itpreal system is . anteriOl' , . 
WIthlll the depressed abactlllal part of the interaJu')ulacra winch rises above the general 
level of. the termination. of. the petals. The posterior part oLthe ,test is concave. From the, 
apical system towards thE' posterior~edge, the ahn(tillll1 .t-ur:&ace ot the test is flattened .. 

, . In specimens siigntlyyounger, the .posterior .part of the test, seenr;ri profile, is BtraigM; 
It IF> even convex.near the edge of. the po.')terior P;ll·t of thE: in~eramb-:lla.crum .. 

'1'he genital pores are large, circular and close together. 'rhe odd ambulaeral groove is 
shallow, flat at the.- abaotinal. , Hoie, . becoming" deeper. towards., the, edge ,·.hut. nan'owing ~ 
again below the peripetalous fasciole. The ~ateralanterior ambulacraal'e· sunken, .broad, . 
.elongate and somewhat rounded at the extremity. The poriferous zones are hroan, thE> 
pores being large and connected by a deep groove. The ,abaetinal'p~rt of _ the. anterior 
ambulacra. is pointed, the poriferouszones.:forming a slight angle with the trend of the 
test of the peta1. 'fhe luteral posterior ambulacral petals. for a consid13rable distance from 
the apical sys~em, are narrow, elongate, slightly dIverging, running· parallel to the 
narrow;. iiltermbulacral space whieh' separates them.' At about one-thh-d,-ofita: length, the 
inner poriferous zone, which remains thus far rudimentary, reduced to a mere. line, 01:' 

. distant pores, iucreases rapidly in width, "the ,whole CQurse of .the p~tal is: ~deflec~ed out~ . 
wardly, and at about half the length of· the petal. . The .two poriferous zones· are of equal 
width, and, rem ':lining so, run almost parallel to the extremity. where th(' poriferous zones· 
become somewhat narrower a~ the rounded end of the petal. The outer wrtaon of. th~· 

. petal curved sli~f.tly itr.vard.The actinal (oral) sl~rface of the large specinierts is convex, 
flattened in the median iriterambulacral space"and rounded towards ~he'.edges,especially 
in the later~l posterior inteml!llbulacral spaces." The flat actinal p~as:tron' is narrow,+. 
<8longat6 and rOl]'l(!ed &tthe ~two extremities, with a slight keel, forming two low nodeliJ 
·at the posterior edge of :thf two principal plates '·clJlT!Posingit. n is edged by the narrow, . 
bare, posterio;: lateral ambulacra, which extend till they meet the subanal plastron, the~ . 
.diverge following th'e Hne. of:the.1 p1astron aRd. are'lost irithe· tubel'oles,before. reaching:' 
th~edgt' of th~ test. 

The' sub'anal' plastron is bfoad; heart-shaped,' occnpyirig"nearly the whole·' of the 
posterior part of the sloping actinal surface of the·test. It is edged by a very broad 
faeiole, broadest at the posterior' edge, sendirig. off a narrow anal branch' which remains; 
open, but extends to theabastinal surface above the anal system. 'rhe anal system, 
situated in the upper -part of the depression of the test, is e~Hpieal' longitlldiriaHy', pointed' 
:above a.nd below,;: the ·p~teJ..ior part of the subimal fasciole is on the 'e.age ,of the dep!,ession 
.of tbe test in, which the ana.l system 'is placaed.' , .. 

The peripetalous fasciole forms across t,he posterior' interambilla'crum and' the 
':posterior a4ieral interambulacral 'space an open-rectangle, with rounded' corners and' 
tIlightly undlllatifig sides .. ,The width on the fasciole equals iIi breadth'the mediim·inter.··
~ife.l'~us" spa~e, of the~' posterior' petals. It f6rmqa ·right ang-Ie' paralle1 :to :.the ,anterior,:, 
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Fig. 21. Astropyga radiata (Leske). 
(Dorsal view). 

Fig. 22. Astropyga radiata (Leske). 
(Ventral view). 



Fig. 23. Ecbinotbrix calamaris (Pallas). 



Fig. 24. Stomopnenstes variolaris (Lamarck}. 
(Dorsal view, with spines intact). 



Fig. 25. Stomopneustes varioIaris (Lamarck). 
(Dry-preserved test, without spines: Dorsal view). 
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Fig. 26. "Aristotle's lantern" 
(Masticatory apparatus of Sea-urchin) 

Stomopneustes variolaris (Lamarck). 
(Disarticulated). 

1- Epiphysis 
2. Tooth: Inter-radial 
3. Alveolus 
4. Compass: Radial 
5. Rotula. 



Fig. 27. Salmacis bicolor Agassiz. 
(Dorsal view: with spines). 

Fig. 28. Salmacis bicolor Agassiz. 
(Dorsal view: without spines). 



Fig. 29. Salmacis virgulata Agassiz & Desor. 
(Wet-preserved specimen: Dorsal view). 



Fig. 30. Temnopleures toreumaticus (Leske) . 
. (Wet-preserved specimen: Dorsal view). 



Fig. 31. Temnopleurus toreumaticus (Leske). 
(Dry-preserved specimens: with and without spines). 

Fig. 32. Toxopneustes pileosus (Lamarck). 
(Dorsal view of the test). 



Fig- 33- Tripneustes gratilla (Linne). 
(Dorsal view). 



Fig. 34. Gymnechinus robillardi (de Loriol). 
(Dorsal view) (x 5). 



Fig. 35. Gymnechinus robiIIardi (de Loriol). 
(Ventral view) (x5). 

Fig. 36. Parechinus angulosus (Leske). 
(Dorsal view) (x4). 

• 



Fig 37. Pseudoboletia indiana (Michelin). 
(Dorsal view). 

Fig. 38.. PseudobOletia macuIata (Troschel). 
(Left: Dorsal view: Right: Ventral view). 



Fig. 39. Ecbinometra mathaei (de Biainville). 
(Dorsal· view). 



Fig. 40. Echinolampas ovata (Leske). 
(Dorsal view). 

Fig. 41. EchinoIampas ovata (Leske). 
(Ventral view). 



Fig. 42. Clypeaster humilis (Leske). 
(Dorsal view). 



• 

Fig. iH Clypeaster rarispinus (Meijere). 
(Dorsal view) (x4) . 



Fig. 44. I~aganum decagonale (De Blainville). 
(Above: Ventral view; Below: Dorsal yiew). 



Fig. 45. Laganum depressum (Lesson). 
(Above: Ventral view; Below: Dorsal view). 



Fig. 46. PeroneUa lesueuri (L. Agassiz). 
(Dorsal view). 

Fig. 47. Peronella orbicularis (Leske). 
(Dorsal view). 



Fig. 48. Echinodiscus auritus (Leske). 
(Left: Dorsal view; Right: Ventral view). 

Fig. 49. Echinodiscus bisperforatus (Leske). 
(Left: Dorsal view; Right: Ventral view). 

I 
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Fig. 50. Echinodiscus bisperforatus (Leske). 

Fig. 51. Ecbinodiscus bisperforatus var. truncatus (AgaS$iz). 
(Dorsal view: Wet-preserve'd specimen). 



Fig. 52. Pseudomaretia alta (Agassiz). 
(Dorsal view) (X 4). 

. . ; 



Fig. 53. Pseudomaretia alta (Agassiz)~ 
(Ventral view) (x 4). 



· . 

Fig. 54. Lovenia elongata (Gray). 
(Tests with spines) 

(Left: Dorsal view: Right : Ventral view). 



Fig. ,55. Lovenia elongata (Gray). 
(Tests with the spines removed). 

(Left: Dorsal view: Right: Ventral view). 



Fig. 56. Metalia sternalis ,Lamarck). 
(Dorsal view of dry-preserved test). 

.' 
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:- ~etaIs)' at. , .. 's~a;': dH.'1tl>.nce· from it, and then runs .iiagomilJy'toW'drds thE" extremity,' which 
It crOSjes at rIght angles to the ·trend of the petal, then diverges at the same angle on th8 
other side of the petal, forming a deep, re-entering angle in the anterior lateral inter

- ~mbulacra. It then runs obliquely towards the,ambul~cral furrow, and at a distance from 
'ilt runs' at a smaller angle ,towards -the 'median line of the odd ambulacrum. The actiono" 
stome (peristome) is transverse; 'the phyllodes are well developed. 

, With the exception of the short diagonal rows of somewhat large tuhercles along 
'the edges'of the petals and of the odd, ambulacrum, within tbe~per!petalous .faseiole, th@ 
-whole 'abactinal part of the testis. covered by small, distinct tubercles, perforate and 

, ~renulate, with large, flat, indistinct,.scrobicular eirdes, :and but few. miliaries scattere/i 
. mbetween.On ·the··actina.l (oral)';'side the tubercles increase rapidly in size towards the 
ambulacra where they attain the geli<test size, .andare quite distant:; ':the tubercles of the 
actinal plastron diminish rapidly from the edge to the median keel. 

'l'he tubercles of the posterior part of the suhanal plastron increase in size from the 
'outer edge; ,they Tun ·in curved ;J1l(liating lines·,towards th-e"middle irasverse line. from 
which the rOVlA of I'ubercles radiate towards the ant,erior edge) becoming smaller, and 
forming wore·r.llmero.'lS rows as they approach' the faeciole, between the _deeply sunken 
pores, which. are placed adjoining the faseiole, and froOm which slight grooves extend 
between the nidiating-rows of tubercles. The larger speoimens show, perhaps better than 
in any other Spa'tangoid, tha.t the pores of the subanal plastron are formed by the ,posterior 

. 'pOriferous zones of the posterior lateral ambulacra. 

: In smaller specimens of this speeies, which have beendeseribed ,as XantholtGamUi., 
the test is more, globular and swollen. '1'he outline of the posterior inter ambulacrum ifl 

.. ;regularly: arched, the posterior" ex.tremity ,vertically truncated, the posteriorpeta;ls arched 
: outwards, and . only a sm.&ll part· ,of the abactinal part.ofthe posterior, zone is r!ldimentary. 
'l'he peripetalouE faRciole is but slightly sinuous, and re-entering little in the lateral inter
ambulacra. The actina I side is quite convex, and the !;!lban:11 plastron is placed entirely 
on; the. vertically truncated, posterior extrmity. It is eomparative~y. more dllltillOnd-shaped 
(rhombus-shaped) and nearly .. as high as broad; the broadest part of the fasciole is on 

, the sides in this stage of growth. The spines are short, slender, 0sJrnnrical, slightly curved, 
pf uniform size on the abactinal surface, except adjoining the edge of the petals within 

1 'the peripetalous fasciole,'andon the sides of the.odd.anterior,·.ambulacrum. On the lower; 
side, they are larger, but otherwise not different. They are, in dried ~peCmleni3 of • 

;brilliant . straw 'Colour; in alcohol ,the colour,is more. greyish. 

Very smal! ppeOlmens do ,not differ essentially fro1l1the above; the posterior alilkm
,lacral petals are straight, well separated to the to.pex b~ the intervemng interambulacral 

'Bpace; the posterior. petals are relatively shorter, . and the peripef,alous fascio!escarcel'l 
. forms a re-entering curve within the lateral interambulacra. 'fhe Eubanal plastron is as 
high as broad, diamond-shaped. Agassiz A., (lac. cit.) , reports an excellent -series of 
.F,~?cimens of all sizes collected in New ClIleiJonia in tbe possession of 1\1. Crosse, and a; 
smaller lot of specimens of differem SIzes'm t.he Stuttgart Natural History Museum and 
he considers all of them as belonging to this same specie!" and that the dilrerences are 
only due ,to growth. 

Meijere (loc. cit.) ,. records 'that young specimens bfthis species in the Siboga Expe
dition Collection from Ambon and Makassar, 'show ·'the typical' form; they are reported t~ 
be ,broadly oval. the middle (median) ambulacrals being pointed slightly forwards; the 
body (test) is low; t!Jose from Makassar are said to be specially low in front, so that in a 

· lateral view they slope gra.dually from the hind end to the front end. The Epecimens frofil\ 
'Ambon are reported to· be nearly as' high in' front a.s tbe bind and (i.e., about 17 mm.) ~ 

· The spines on the outside are fairly long, and not enlarged or widened at the tips ana 
therefore rather sharply pointed. On tbe contrary, those on the ural plastrons are flattened 
and distinctly widened at their en~B. T~e bind aI?bulacrals on this side of the body are 

· ·thickly covered with fine, small apmes. These I?pnl€S :are. -arched ~ (cur~'ed :or hent) fat the' 
< endsantlslightly .toothed on 'one side 



On the otber hal1(l. specimens in the Sibcga Collechon from Station 193 and StatioI}. 
225 (specimen8 which, unfortunately, have naked bodies) are said :to be, on the whole 
higher-one specimen with a length of 32 mm., is reported to have a height of 22 mm.~ 
but they are also slender, The apex is reported to be rounded more towards the front 
land the middle ambulacrals from nearly a straight line or even inclined slightly 'back 
wards. The snhcLna.l fa8Clole lies directly on the tra:lCateG end or the body. The colour is 
dark brownish. The spines on the apical side in these specimens are reported to be 
crowded together, very little different from one another and not considerably widened at 
the ends; only :~he spines found near the petals ar slightly longer. The spines on the ora.l 
\plates have the same form and are only about 3 mm. in length. Tne miliary' spines of the 
:hind ambulacrals of this side of the body differ from those of the above mentioned speci
men; they are described as being definitely provided with clearly toothed grooves rigM 
up to the end. 

In view of the presPDce of all these different eilaraciers, it is posEible that it might be 
considered that 6uch specimens belong to a different or distinct species. There is, how
ever, n·) doubt th'lt such specimens hav~ been identified by notable authors: as M etalili 
jSternalts. In Meijere's opinion," they agree with the specimens from TGng3mill Island, 
which Agassiz also has determined as distinct species-Xanthobrissus garetti. 

'The original diagonsis of the same, namely, "Anal system large, pointed at both 
extremities.·· Posteror ambulacra arched exteriorly; a few large tubercles near the apex 
~f the rosette on both sides of the anterior ambulacra. Tubercles numerOUEl, sIIlall; spines 
very slender, qUlte long " -agrees with the main points, only, in the Slboga Expeditiolll 
specimens reported by Meijere, the hind (posterior) ambulacra are scarcely arched exte
Iriorly, but nearly straight. A~ regards the " long" spines, the same author says later inl 
ihis " Revisioil of the Echini " that the spines are short and agree with ~hose of M etalia 
'8te1'nalis. At this point, Agassiz interprets his specimen of .Xanthob1·issus garetti as being 
It young specimen of this species in that it is a transitional sta;ge of MetaliCL sternalis. 
Meijere's Sib(;g~. specimc!1agrees nearly completely in profile view with the very same 
illustration given by Agassiz; only, his (Agassiz's) specimens are slightly broader and 
the middle ambulacra point forwards a little more markedly. 

Clark n.L. (loc. cit.), records an exceptionally large specimen of 1ihis species in th~ 
British Museum collection from Mauritius measuring 182 mm. long hy 160 mm. wide· and 
110 mm. high. He also reports avery small specimen of this species from Gilbert· Island 
measuring 30 x 28 x 20 mm. He further records the colour ofa specir.ticn of this sree,ie~ 
from Andaman, hlands in which the test is orange-red, and manv spines are white 
throughout, but many other spines are orange-red, tipped with w~~k . 

, This species is widely distributed in the Indo-Pacific Region and has been specifically 
recorded from the following localities: Ambon, Makassar, Sandwich IslanA.s, Society 
Islands, East Indian Islands, Australia, Red Sea, Mauritius, Amirantes;· Andaman 
Islands, Singapore, North .Eastern Australia, Pacific Ocean, Kingsmill (=Gilbert) 
1I:slands, and also from Tuticorin on the East Coast of India. 

SpN!imens in the collection.-One dry-preserved specimen exhibited in the Gallery. 
Locality: Tuticorin. '. . 

. '1'he test is moderately large, deep brownishmpre or less regularly and' broadly 
-avoid, almost as long as broad, being equally broadly rounded at both the posterior and 
anterior margjons, somewhat depressed, and with the anterior border broadly indented at 
the middle. 'fhe pet.aloid areas are deeply depressed and sunken in broad'· C'oncavities. 
The test in the present, specimen is completely denuded of its spines and hAnce the rows 
6f broad, hexagonal plates forming the test and entering the interambulacral areas and 
~he numerous uniformly small, closely crowded tubercles, covering almost tle entir~ sur
'face of the test can be clearly seen. Only few of these tubercles in the interambulacral 
ilreas between th~ median antdor petal' ~~dthe lateral I?eta;ls are larger arld more promi. 
nent. The antenor ambulacrum does not bear any por).ferQus .zO.Iles;.. . , 
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MWtsurer.lellts : 

Length of the tpst: 56 mm. 
Maximum width of the test: 531 mm. 
Height of the test: 28 mm. 

IJength of the posterior petal: 18 mm. 
Length of the lateral petal: 18 mm. 

CLASS ASTEROIDEA. 

The Asteroldea are flattened, mostly pentagonal, Eleutheozoan Echincderms of' 
:star-like form with normally five (sometimes more) long or short rays or arms radiating 
symmetrically from a central disc. The oral surface is held downward and the animal 
moves on the oral surface. Most Asteroids have a flexible body, but in some (e.g. Astro· 

·pecten) the body and. arms are almost rigid. Each of the arms contains gonads and a pair 
·of digestive glands, with Ope'll amhulacral grooves confined to the oral surface and pro
vided with two or four rows of podia which are locomotory. The radial water vascTI.lar 
vessels are located to the outer sidt of the ambulacral ossicles. The ambulacra extend; 
from the peristome to the tips ofihe. rays. The ambulacral pores are situated between the 
ambulacral plates. There is a well developed endoskeleton composed of separate calcareous 
pieCeS bound together by connective tissue and usually bearing externally projecting 
knobs, tubercles or spines. 

The Asteroidea comprise the marine animals commonly known as starfish or, more 
. correctly, sea stars. The general appearance of a sea star is quite different from tbat of: 
tbe representatives of the otber classes of Echinoderms. The body is strongly flattened in 
tbe oro-aboral axis and therefore presents a well defined and disthlciily differentiated 

. oral and aboral surfaces. . 

This Class includes five Orders of which two consist exclusively !)r extent forms 
while tbe living members of the Class Asteroidea belong to one or otberof tbe remain

. ing three Orders, namely, the Phanerozonia, the Spinulosa and the Forcipulata. Speciea 
helonging to all these tbree Orders are represented in the Museum Collection. 

In the Order Phanerozonia (e.g .. Stellaster, Anthenea), the arms are bordered by two 
,rows of conspicuous rectangular plates, a'll oral and an aboral row, the line of division 
,between the two rows defining exactly the boundary of the two surfaces. In the other. 
two Orders, Spinulosa and Forcipulata, conspicuous marginal plates are usually wanting 

.and the oral and aboral surfaces often merge imperceptibly into each otber. 

ORDER PHANEROZONIA. 

The arms are bordered laterally with two rows of large, rounded, squarish or rectan-
:gular, conspicQous marginal plates, an aboral supra-marginal row and an oral infra. 
marginal row. The rest of the body surface (apart from the ambulacral'areas) in most 
Phanerozonja and especially in the Suborder Paxillosa is supported by colsely set plate~ 
from wh';,ch erect columns with expanded tops, covered with little tubercles or spinelets, 
arise. Tbis entire individual skeletal piece, resembling a mushroom is known as tbe 
Paxilla. The marginal plates are usually covered with the same httle tubercles or spine
lets as are found OIl the tops of the pa'xillae; or these spinelets lDay be enlarged so as to 
form a row of marginal spines. 

Pedicellarhe, when present, are of the sessile or alveolar type. Papulae are limited 
to the abQml s:ll'face. rrhe mouth frame is of the adambulacral type 

Only two Suborders of this Order are represented in the collection of this Museum, 
~amely, Paxillosa and Valvata. In the former, the aboral surface is formed of paxillae 
'and the podia are witbo~t suckers, while in th~ latter, the aboral s':lrface is f?rmed .of 
plates ranging from paxlllae to a flattened mosaIC pattern and the podIa are provIded WIth 
~ucker8. . 

257-1-20 
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SUBORDER PAXILLOSA. 

The aboral surface is formed of paxillae; the podia are without suckers and the 
ampullae are bifurcated. 

Species bel<m.ging to two familis of this Suborder are represented in the Museum 
eollection, namely, Astropectinidae and Luididae. 

In the Astropectinidae, the body is more regularly stellate and the arms propor-
1Q.onately shorter and broader at the base and the disc relatively 13lrger. In the Luidiidae .. 
en the other hand, the stiff, star-like appearance is lacking and the arms are long a'nd; 
flexible and the disk relatively small. Many species of this family have more than five· 
arms, generally six to eleven arms. 

Family AS'TROPECTINIDAE. 

The back is flattish, netted with numerous tubercles, crowned with radiating spines
'at the tip, called pazilli. This is a large family including numerous species. The body is 
typically stellate (star-shaped), and ~s provided with conspicuous marginal plates and 
:respiratory grooves between the margmal plates. Super-ambulacral ossicles are present in: 
the interior iu the lateral angles of the arms. In most genera, the lateral margins of 
the arms are bordered by a fringe of pointedspi'nes. 

,This family is represented in the Museum Collectioa by specie~ belonging to two 
genera, namely, Astropecten, which is the main genus of the family, and Persephonaster, 
which is closely allied to the genus Plutpnaster, and which was formerly included in 8\" 

separa.te family, the Archa,steridae. The genus Astropecten is characterized by elongated' 
inframarginals which meet the adambulacrals to form the oral surface of the narrow rays. 
In Persephonaster. thick, block-like supra-marginal plates occur forming a massive border 
iOn the abactinll.l surface of the arm. 

The genus Asi·ropceten., which is much commoner and more widely distributed than· 
Perscphonaster in Indian waiters, is represented in the Museum collection by five species. 
while the genus Persephonoster is represented in the Museum collection by only a single
species. 

Genns Astropecten Linck. 

Members of this genus are flat, somewhat rigid, five pointed sell stars with a fringe 
()f spines bordering th!3 arms (hence the popular name "'fringed' stltrfishes" sometimes.
applied to the species of the genus), and with the elongated infra-marginals meeting the 
\adambulacrals to form. the oral surface of the narrow rays. The adambulacral spines are 

. empie, linear, without any tesserae between the ·marginal tubercles 'near the mouth andf J. ! 

' angles of the arms. , 

Astropeeten indieus D6derJein. 

FIGURE 57. 

Astropecten indicus, D6derlein, Echinodermen von Ceylon, Zool. Ja.hrb. Apth
fur Systematik, Band III, p. 828._:p1. xxxi, flg. 2. 

A.8tropecten 'Koehleri, de Loriol (P.), Notes pour servir a l'etude des Echl-
nodermes, VII, Mem. Soc. Phys. et. Rist. Na.t. 
Geneve, XXXIII, p. 19, pl. 1, fi~. 5 . 

.A.strapeeten indicU8, Koehler, "Shallow Water Asteroidea", 
Calcutta, 1910, pp. 21' - 31, pI. iv, 

Indian Museun;t;~ 
figs_ 8 - 15-. 
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.A.stropecten indicus, Doderlein, "Asteriden", Siboga- Expeditie, XLYa (=livr 
LXXXI), Astropecten, etc., 1917, pp, 53, and 146-147 
pI. ziv, figs. 4-480. 

Astropecten indicus, Gravely, Bull. Madras Govt. Mus. (Natural History), I, 
No.1, 1927, "Littoral Fauna of Krusadai Island in 
the Gulf of Manaar", p. 168. 

This species, Astropecten indicus, has been established by Doderlein, based ,<in 
specimens in which R (Le., the radius, or length from the centre of the diSc to the tip 
of the arm) varies from 19.5 mm. to 22.0 mm. But among the numerous specimens from 
the Indian Muse'.lm'", Collection examined by Koehler, he found a certain number of 
specimens, the size of which surpassed those' of the largest specimen studied by Doderlein 
The dimensions of R reach about 40 mm. and, as in the specimen from Embouchire 
du Deir, and in several others, R varies between 30 a/n'd 38 mm. In the larger number o~ 
specimens examined by Koehler, the value of R is about 80 mm. 

In the specimens on the b3si~ of which Do .Jloin has established the species 
Astropccten indicus, the dorsal marginal plates are said to bear granules a little 1are-er 
than the others r6presenting the spines which exist in the other species. In a certain 
number of specimens of this Bpecies from the Indian Museum at Calcutta, examined by 
Koehler, particula.rly in those which were collected from the Madras area. and ill some 
others, the dorsa.l I!larginal plates are simply covered by granules and they do not presen~ 
the slightest indication of spines; in certain other specimens, on the contrary, these 
pla.tes seem to be armed with a spine, but there. is a great deal of variation in respect o~ 
this character In the specimens in which they are the last armed, the marginal plates 
carry in the terminal part of the arms, each a small spine, very short, rounded, and which 
sometimes does not exceed the size of a large granule; besides, 'the spine appea-rs on thel 
greater part of the length of the arms, except O'll. the first five Or, six. plates; it reIJLains, in. 
general, very short and cylindrical, ",ith the extremity rounded, and it is a.lways in the 
/neighbourhood of the external margin of the plate. In other examples, the first marginaL 
-dorsal plates carry a spine, but .this appears on their interna.l bOl'der and it is also noticed 
that the first, or the first two spines are always larger than the others. Following the first 
plates armed with a spine on their internal border, 'there a.re two or three which are un
'ftrmed, and then follow the plates which more or less in a constant number hear spines 
;c,n their external border. 

In some examples examined by Koehler, as those from de 1 !Embouchure du Deir, 
in which R= 40 mm., the internal. spines occur on the first three or four plates, thEm, 
'towards the fifth, the spines leave the internal border, adva/nce towards the iniddle oftha 
plate and on the sixth or seventh plate reach the external border in such a manner that 
there is no interruption between the internal series 'and the exter'nal series of spines. Iti 
might even happen that the sixth or seventh dorsal marginal plates bear two spip.es, one 

-external and the oth~r internal. b all these cases the spines assume the form of rounded 
.gran".lles or blunt cones, or, on the contrary, may be developed as small spines. Generally 
speaking, however, the internal spines of the first marginal plates are s.tronger than' the 
-others, conical and pointed .. The size of . the specimens does not appear to have liny 
influence on the armature of the dorsal marginal plates. -

The marginal spines are reported, by Koehler to have been particularly well developed· 
in a loil of 'Six specimens of thissp€des collected from the Coromandel Coast represented 
in the Indian Museum Collection. They are all smaller than the average a.nd the value of 
1t varies between 23 and 25 mm. In all of them, the 'dorsal marginal pla.tes are said to 
bear a small, well developeda.nd very distinct spine, eO'll.ical and pointed, on the first 
;plates, ;)f which it occupies the illternal border, with the extremity projecting over the 
succeeding plates; in these ones, the internal spine passes, ~s usual, to the extreme. borc1eJi 
K>ll the fourth, fifth and sixth plates, but on 'the others, Koehler reports that, starting from' 
the fourth or from the fifth plat-e, a second spine appears on the inside of the principal 
spine towards th~ internal oorder of. 'the: plate,withootcontinuing the internaLsenes 

257-1-2080 
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which h~s already disappeared. This supplementary spine does not 'occur on two or thre6 
plates only, but in the specimen which Koehler has depicted in Plate IV, fig. 10, r-J his 
Account of the Shallow Water Asteroidea of the Indian Museum (Koehler, toc. cit.), it is 
continued up to the twelfth plate. Based on all the other characters,these six specimens. 
are absolutely identical to the other specimens of As~ropecten indicus of the Indian 
Museum Collection examined by Koehler, which are of the same size. But on the other 
;hand, the specimen depicted by him in plate IV, fig 10, is absolutely indentical to at 
specimen in Koehler's personal collection lill.d which belongs to a lot of Ast-ropecter. 
collected from Pondicherry, of which a specimen was formerly given by him to M. de 
Loriol who considered it as belonging to a new species and had described it under the 
name of Ast-ropecten J(oehleri (de Loriol, loco cit.). 

One other variation comm<taly noticeable in Ast-ropecten indicus is in respect of the 
:relative length of the arms. NormaUy the f()rm is identical to that which LOderlein has 
indicated in his illustrations (loc. cit.). The arms are relatively wide, rather short, with 
1he extremity more or less obtuse; the paxillar area is large and the d0rsal marginal, 
plates are themselves rather broad. However, the arms are sometimes more elongated 
and the paxillar area then become comparatively narrower. 

Finally, the integument of the ventral snrface of the ventral marginal plates present 
some variations. The covering consists essentially of scales or squamules amongst which 
are always found raised spines (at least at the commencement of the arm) which approach 
the distal border- of the plate. These spines do not extend beyond the fourth or the fifth 
ventral marginal plate as in the specimen illustrated in Plate IV, fig. 11 of Koehler's 
Monograph (Koehler" loc. cit); in others, they are, on the contrary, continued up to a; 
lCertain length, and in the specimen illustrated in Plate IV, fig. 12 of Koehler's Monograph 
(Koehler, Zoc. cit.), these spines extend to an exceptiO'Ilally great extent. ,The presence of 
these spines constitutes one of the diagnostic characters of the species AstropectM indictls. 
They are therefore of value in identification. On the external border, the ventral marginal 
plates carry at least three spines. tfhe outward (external) one, much longer andl 

stronger, is flattened, with the point, however, slightly blunt; it is usually not very well 
rleveloped. 

The paxillae are frequently confluent and, in all cases, very small in the central 
region of 'tbe disk. Their size increases rapidly, and, at the base of the arms, the largest 
ones bear central granules, of which there are about 8 or 10 in the largest specimens, 
with a crown of a dozen or fifteen peripheral granules, a little more elongated. As the' 
paxillae become smaller, their central granules also diminish in number correspondinglyr 
~.llltil fmally in the smallest paxillae they are reduced to two or even a single one which is: 
surrounded by a circle of more elongated granules. 

The two adambulacral spines of the external row are very unequal and the distaf • 
spine is always remarkably well de,veloped, being very much longer and thicker, relati-
vely, than the proximal spine, which, by contrast, is extremely small; thilt arrangement 
constitutes an excellent dIagnostic character for identification. Apart from these twO' 
spines, there are a few others, very much smaller, their number varying according to the-
size of the specimens. 

Among the specimen!'! of the collection examined by Koehler, there ·~re a few which 
are reported by Koehler as appTOuehing Astropecten Koehleri Loriol very clo!:lely, or even 
as being absolutely identical with the specimens he had collected from Pondicherry ant!' 
of which one had served as the type for Loriol for, the establishment of this 5pecies. 
These specimens, of which some are from the Orissa Coast and the others are from the 
Coromandel Coast, have the body a little thicker and their appearance is a little more 
robust than the others. However, after the comparisoI)s that he has been able to make, 
Koehler is of opinion that there is ne reason to retain Astropecten Koehleri as a. distinct: 
apecies and that this form constitutes at best only a variety of .1.stropec·ten indicus. 
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Spcczmecns in the collection.-(I) One young speelmen fWlil Royapuram Bay, 
Chingleput District. . 

Measurements: R -- 20 mm. 
r .- 6 'mm. 

Width of the arm at base: 6 mm. 

Col{)ur: Dorsal surface: brownish grey; marginal plates: whitish; ventral 8Uj'~ 
face: whitish; ambulacral grooves fairly wide, dark brownish. 

(2) One large specimen from Kutikal, Gulf of Manaar: the arms are fairly broa.d 
and thick. 

Measurements: R = 40 mm. 
i' - 16 mm. 

Width of the arm at base: 17 rom. , 
The first seven or eight dorsal marginal plates carry two spines ea~h (blunt) aWl 

the remaining distal ones carry three spines each. The surface of the ventral marginal 
plates is covered by minute scales or squamules. 

Colour: Dorsal surface: brownish grey: ventral surface: creamy white; ambu-
1acral grooves: brown. 

(3) Three young specimens from the Madras Coast: 
Measurements: (of the largest of these three specimens) : 

R 26 mm. 
r 11 mm. 

Colour: Dorsal surface: pale greyish brown; ventral surface: whitish; amblll8.~r.l 
grooves; dirty brown. 

<41 FiYe large specimens from kilakarai, Ramanathapuram District: In almost 
all of them, the tips of some of the arms are incomplete. 

Measurements: (of the lurgestspecimen of this lot). 
R 52 mm. 
r - Vj. mm, 

Width of the arm at base: 13 mm. 

Colour: Dorsal surface: brownish grey; marginal plates: pale yelllwish brown; 
ventral surface; creamy yellowish brown; ambulacral grooves: dark brownish. 

(5) Two rather moderate-sized specimens from Krusadai Island, Gulf of Mana·ap 
'(1925). 

Meaaureme'llta: (i) of the first specimen: 
H = 28 mm. 
r - .12 mm. 

·Width of ~he arm at base: 10 mm. 

Colour: Dorsal surface: brownish grey: ventral surface: dirty whitish: ambulac
ral grooves: dark brownish. 

(ii) The second specimen in this lot is also almost of t.be same size and colour. 

NOTE.-Dr. Gravely (loco cit.), has referred to one specimen from I~utikal and 
two from Krusadai Island in the Gulf of Manaar. These are presumably the specjmemt. 
cited as Nos. 2 and 5 above, respectively. The arms are slender and bordered by a cons
picuous row of plates with strong spines on their outer side. The disk is rBlatj;oely ElIDall; 
these characters are typical of this. species and are well seen in these opeci.mens from 
lJ!utikal and Krusadai Isla.nd in the Gulf of Manaar. .. 
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:they appear smaller. 'Ihe paxillar area always appears rather exten:sive and wide througl~
out the length of the arms on account of the relatively slight development of the margI
nal plates on the dorsal surface. 

T'he madreporic plate is relatjvely very small and its diameter is not greater than 
those of the neighhouring paxillae which more or less encroach on its margins. Its 
ridges are less numerous. In the small specimens, it is placed close to the margin and 
is separated from the dorsal margmal plates only by two rows of paxillae. In certain 
specimens it is separated by three rows, and in the largest specimens, it is separated by 
five rows. 

frhe dorsal marginal plates, of average dimensions, are broader thlln long, and, at 
the commencement of the arm, they appear almost twice as broad as long when the 
animal is seen fro111 the dorsal surface. The margin which they form is relatively 
Darrow when compared to the paxillar area. which is very large. They are very slightly 
overlapped by the ventral marginal plates below. In the largest specimen eX:1mined by 
Koehler (lac. cit.), he has reported that there are about forty-eight to forty-nine plates, 
and in the next largest specimen forty-six plates. In the largest specimen, the dorsal 
surfaces of the plates are also reportd to be united to the lateral surface at a right angle,. 
while in other specimens this union is observed to be marked by a rounded border and the 
~ateral surface is only slightly elecated. The plates are covered by rounded granules, 
rather large, but scarcely projectmg, approximating one another closely and forming a
Ibalf dozen very irregular rows. On the adjacent margins, the granules become very smaH 
and at the same time a little elc'agated. In medium-sized specimens, towards the fifth or 
sixth marginal plate. there appears abruptly in the middle of the external margin, a 
small, conical spine, the tip of which is sometimes pointed and sometimes bhnt. A similar 
spine occurs on each of the succeeding marginal plates up to the extremity of the armT 
progressively drawing closer to the distal angle of the plates. I'll the proximal part of the 
arm, the first marginal plate carries always towards its internal margin a strong, conical 
spine, enlarged at the base, a little uattened, thicker and s'tronger than those mentioned 
above, a'lld this spine is distinctly and widely separated from the external spines by four 
or five marginal plates. 

The disposition of the spines is a little different in tht largest speciment . In these
speoimens, the first two marginal plates on each side carry each one a large internal 
spine, the second a little smaller than the first, a'lld the external 'spine usually makes 
its appearance on the third marginal plate. On one of the arms Koehler had further 
observed one very small spine on the internal border of the third dorsal marginal plate and 
~he exterval spine makes its appearance only on the fourth. The series of spines is there
fore qnite uninterrupted in this arm. Generally, the spines in these large specimens are 
relatively stronger, longer and more pointed than in the others. 

In two smaller specimens exami'lled by Koehler, it is reported' :tha£ the spines do 
~ot disappear on the dorsal marginal plates, but. they are reduced to simple, small, coni
cal granules which appea.r always towards the 5th or 6th plate and the first plate carries" 
as usual, an internal spine. . . 

The apical plate is quadrangular, truncated, almost as wide as long; it bears a 
rather' deep groove on :the middle of its dorsal surface. 

The latero-venllral plates are two in number in each inter-radius. ,'They carry 
elongated and straight, cylindrical spines which ma.rk the beginning ot ~he arrange
\[llent of the pedicellariae. 

The ventral marginal plates are very broad and short; they are covered by fJ.atliened 
~nd elongated squamules amongst which occur more spines which are inserted on their 
middle as well as on their distal border. In theelarge specimens, there is always 
found, on· the distal margin of the plate, half a dozen elongated and cylindrical spines .. 
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'Ihe external margin carries a large spine flattened and pointed, the length of which 
equals about twice the vvidth of the plate. At the ba.se of this plate appear two 
ipines less .developed than the large spine mentioned above, but yet longer than those 
of the ventral surface. 

The ambulacral· spines present at first an internal series of three spines on each 
plate; these spines are flattened, with the extremity rounded and the median spine is 
a little longer than the other two. ['hen follows a median row comprising two spines, 
rather thick and flattened. The distal spine is a little stronger and longer than the 
others, apart from which, however, there is no much difference between the two. 
Finally, outside this second row, there occur some cylindrical spines, much shorter 
than the preceding, but disposed more or less irregularly. They form sometimes ~ 
third row of three spines, behind which there ,,' are again two or three spines disposed 
without order. :Th6 first ambulacral plate on each side is elongated, along the externaL 
margin of the corresponding tooth and it carries two parallel rows 'of very regular, 
equal a.nd cylindrical spi'lles, eacb row being composed of up to a. dozen spines. 'rho 
second plate is also more elongated than the succeeding and the spmes are again 
disposed sufficiently regularly. Howev:er, an internal row of three spines, a median 
row of two spines a little larger, and then a series of five or six pairs of smaller spmes 
can be clearly distinguished. 

The teeth present on their ventral surface a row of one dozen fla,ttened, short, 
la.mellar spines of which the last extends under the terminal spine. ,Outside this, 
there, is yet another irregular row of half a dozen cylindrical and short spines. On: 
"heir free margin in the oral region, the teeth carry about eight spines which pro-, 
gressively increa.se in size; the two last ones are very long and are directed horizontally 
IowaJ,'ds the mouth. . 

Specimens in the collection.-All the specimens of this species represented in the 
Museum's collection a.re contained in its Reference Collection. 

(1) One specimen.-Wet.preserved. 
puram, Chingleput District. 

Measurements: R == 33 mID. 

l' = 11 mm. 
Width of ~he &rnl at base: 10 mm. 
Marginal platies = 28-29. 

Locality: Seven pagodas, Mahabali .. 

,Tb.e paxilla.e are crowded and small j.n the eentre of the dorsal surface, buti 
become larger peripherally. 

lThe colour of the dorsal area is brownish. The spines are ra.ther small. 

:(~) One specimen: Wet-preserved. Locality: Ennur, ChingleI:ut District .. 
Measurements = R =3Z mm. 

r = 12 mm .. 
Width of the arm a:~ base: ((4 mID. 

'Marginal plates: 26. 

The pa.xilla.e a.re small and closely crowded in the ce'n.~ral area, bu~ become 
larger and mo!e widely spaced towards the periphery, 

The'colour of the dorsal 'area is lighter brown than in ·thepreceding , specimen. 
'l'he marginal plates are whitish. The arms are comparatively shorter a.nd broader at the 
b~se in this specimen than in tp.e preceding one. There is a slight depression in the 
centre of the dorsal surface. ' 

(3) Tw) smaler specimen: ·wet-preserved. Locality: . Kilakari, Rarr,a,natha:
-pur am District. These are young specimens. 
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{i) Larger of the two specimen.:' ,', 

Mea.surements: ': ,R:::;:- 21 rom.; 
; ~t, :", ,'~ :,::','1 :,', ,:',1, , ,., r:::: 7' .. mm. 

", .. ' 

. ',' 

Width of the a;nn a.t ba.&e: 7 mm. 

"Col~ur: Dorsa.l surface: light "brown; 
ambulacral grooves: dark brown. 

vent;ral suria;ce: light creamy yello';'i.h' 

~ .~ :'.; , -!. , : : '. • ': '. • • ~ 

. (\if' SmaUerof. the two specimens:' 
M(ms~rement~ : "R:::: 19 mrri. 

r'~ 6'~m. 

• f, • 

;. , 

., .: 'Astl'O,ecten lleinpi1chn M~ller and Ttoschel. 

,¥,IG~E 5\l,.;"." 

.~ ; 

lpecimen ~ 
., .j' • 

,....... ;!,::;·.;·~t!<t;:~ ~,t··· ~ ... ~. .. 
t ~"/~~" ·~.Jr .. r.~'.,:"r:~:~; """. t,t", 

, ')tifft/putt'" M)mpricT.i, Muller and Troschel, 1842, System der Asteriden, , p·:,~71. ( 

..Astropecten. artiC1tl.tus, Michelin, 1845, Es¥i d'uneJa.~ de 1'1I~ Maurice, Mag. 
Fda Zoo}., 2nd Series, 7 e anee, p. 24; (non Asteri(l8 

Adic'ldit'us' Say , 1825) . 

.A.stropecten mauritiawu8, Mobius, 18fW: BaitI .Z .. :M:~reflfauna ~. InselKauritius, 
p. 50. (non AstrvPMten mauritiatt.us Gray 1840). 

Lorf()l(P:~de), Notes pour servir a l'etude des Eohmodermes, 
¥U;Mem. Soc; rh1s.Hist. Nat. Genove," t. 'xxix, 
figs. 7 an:d.'-I. 

Astropecten. lmnpriciU, Sladen, Joum. Linn. Soc. Londo~, ~ (Zoology), XXI,' 1888, 
,,;p . .:3~,~;,,;,,;."'i.':"~< ,',q:,' ;,''', 

The original locality of the type specim~n,~I this specie~ is Sir William James Island 
and it was collected on 7'th December, 1881. The ~ype specimen, ·prese~e.d in ~~. Berlin; 
~useum was ~ollected by, lI~richand"ElireJiberg iIi the Red Sea. The form appears 
to ,~;clogelyt:.melno A'stropecten scoparius. ", " ' " 

This species ,has~~~n,pare.fnlly:figured and, deseribedby De IjorJol on the basis of 
the'iliatetialbOtalned 'from ¥aurjtiwr; (lacl' cit.;: De 'Loriol). 

l1.iere '~re:'fi~e~pl}S"iTbe ~~iQoLthe smaner.raail18:~io the' la~ger radius is as 
1 :*,'lj3~ "r.I.1:b.eip69ia ~l,lfJle am.plliacral grooves'are' ~rraIiged in many rows. On each 
pla~ iSifound'a'weage~&hap!3d prptube:tence on:the 'tip of which is a papilla. The spines 
on.~!Hj. iV~iltral' plltties are superficially soft ahd almost hair-like. 0n.1y in the, vicinity of 
thE' marginal spines there are very fine spirte~, w,hich ,are ,half as"l(j~g' 'ai{ 'the marginal 
spiQ.~I;l.) T~-e ~~t m~rginalplates,ri\inibering thr~ty-three on each arm are highel, 
tha.n·b~Ollal~ Tpe '~pines,o'nthese plate~ are long, corii~ala;nd poiq~,,~ \hs-ones thaii 
are found ~~ the a~les, are vedical and £brm' a distinct row at the margin. On the 
IIecw:W\~nd oft~n tiJi'tb.(}Jhir,d pJateJrom,nhe b'ases of the arms, there are no spines aU 
all(,,; A· lscond~6uter' row of spines is seldOm to be' seen. The granules on the dorsal 
marginal plates are conical. The dorsal areas between the dorsal marginal, plates are 
broad and extensive. 

This species attains a large size, sometimes I'eaching an overall diameter of one foot. 

'rhe type locality of this species is Red Sea. 

, 257-1-21 
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series just mentioned, and,. standin.g on the same level, forms together with. it,'-11i'e 
horizontal fan of mouth spmes whIch proceed from each mcuth angle, and cover ,the 
mouth. The adamhulacral plate adjoin!ng the .mouth p!ates is much. ~ro~der ~X;d .~1;lOfj~r 
than the others, and bears a lineal serIes of eIght or mne FhGrt papillIform spmelets ~ 
.each side, the two series being apposable. 't 

The madreporiform body -is en'tirely hidden by paxillae. 

The colour of the specimens in spirit is normally ashy grey. 

Fisher (loc. cit. ,)reporting on the specimens of this species from the Philippine 
Seas states that Astropecten tnonacanthus is readily recognize.l by its fairly large 
paxillae, unarmed granulate supermarginaIs (the granules flattened and sometimes 
squamiform.), the close armature of rounded, imbricating inferoma.rginal 8qaamules. 
~he single flattened lateral spine, with a small companion, just below it, and the highly 
cha.racteristic adarnbulacral armature. The latter consists of three flattene.l furrow 
spines, truncate or round tif'ped, the niedian with edge towards the furrow. These are 
.8uC'.ceeded by two narrow, flattened su bambulacral spines, so placed as to appear to 
form an arc of five with the furrow spines. The~' are shorter than the lateral furrow 
~pine~, usually tapering and bluntly pointed. Commonly only the aboral one is present. 
Behind these are two very hroadly spatulate, round tipped or truncate spines, about • as 
long as the lateral marginal spines, the aboral slightly the larger. Sometimes the aboral 
member of the first actinal series moves back a little broadens and stands in line with 
the t~o spatulate spines, making a series of three; or: it may stand out of line in which 
case 1't forms a cnrvec.. series with the t·wo spatulate spines. ,.-

The first two inferomarginali'! may have several squamules enlarged, and forming ~ 
8. transverse series of two or three accessory flat, leaf-like spinules in line with the acces-
sory marginal spinnle. 

The type locality of this -species is east of Panay, Philippine Islands, 
at a depth of 20 fatboms (Challenger Expedition). 

in mnd, 

The distribution of this species ranges over Philippine Islands, Andaman Islands, 
east Coast of India and the Red Sea. 

SlJecimens in The collection.-T'wo specimens, wet-preserved, in the ReferenCe! 
Collection. Locality: North-East of Devi River, Orissa Coast, 9 fathoms, Marine 
Survey. 

Of the two specimens, one is entire; the other is slightly broken at the tip of three 
of its rays. 

(i) Specimen with 
Measurements: 

broken tips of arms: 
R. = 47 'mm.: 
r = 15 mm. 

Supero.marginal plates 27 in number. 
Diameter of the disk: 24 mm. 

- The spine~ of theinfero-marginal. plat~s are white, horizontally directed outwards 
from the margms of the rays and are tapermg to Ii very fine tip and are very slightly 
curved. The amb~lacral grooves are darker brown. 

(ii) Entire specimen: 
Measurements: R = 45 mm.: 

r = 14mm. 
Sapero-marginal plates 27 in number. 
Diameter" of the disc: 24 mm. 

The colour is the sarno as that of the above-mentioned specimen. 
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Astropeetion zebra Sladen. 

i 
FIGURES 61 AND 62. 

I: 
Sladen, Journ, Linn. Soc. London, 

p. 261. 
Zoology, XVII, 1883, A,tropc(}te'lt zelyra, 

A8'ropecten zebra, Sladen, Asteoidea, Challenger Reports, (Zoolo~y, ~'; 18~9, 
p. 212; pl. xxxvi, figs. 3 and"'; pI. XXXlZ, figa. 7 and ~. 

I 

The rays are five in number. ,rrhemeasurements of a nonnal adult specimen are ~$. 
follows: R = :H lllill.; r = \) lInn.; R, 3.7 r. The breadth of a ray at the base Ia 

.about 9 mm. 

The rays are rather narroW , and although taperinw graduall! from the base . t~ the 
extremity. the tip is comparatively obtuse. The mterbrachlal arcs are dlshnctly 
rounded. 

The paxillae of tbe abactinal area are large, having ~ne to four. or even ~ore, ce~
tra.l spilllform granules on tbe !,abulum, ~urroun?ed by elg~lt to t,,:elve short spme~ets m 
a circle on the per:phery. A shght proI~llnence 18 present m the .dISC of so~e s~eClm~ns, 

,but scarcely sufficient to produce a comcal peak. In some speClmens a shght mvagmR-
tiOD OCC:1rs in the eentre of the prominence. 

'rhe supero·marginal plates, which are twenty-five in number from the median 
inter-radial line to the extremity, are higher than broad and have the appearance of 
forming a rounded. sloping level to 'the ray. especially in the interbrachial arc. 'rhe 
plates art'- uniformly covered with papilliform granules, and bear no spines or 'tubercleil. 
whatever, excepting the innermost foul' plates on each side of the median interradial line. 
These four or five plates are armed with a short, conical and slightly compressed spinelet, 
the innermost being the longest and t,he others decreasing in size as they proceed outward. 

'rhe infero-marginal plates are much broader than high, and do not extend heyond 
-the superior series,' although in large specimens there is a tendency for the plates to 
appear to do so in consequence of the presence of a slight prominence on the plate on 
which the lateral spine is articulated. There is one lateral spine of moderate length, 
which tapers throughout, and is sharply pointed, cylindrical and very slightly flattened; 
this is accompanied by a second spine, about two-thirds the length of the laterial spine, 
placed immediately behind, and close to the aboral side of the plate. Two or three 
small, compressed spinelets are situated in line on the aboral side of the plate, that 
near the inner extremity adjacent to the adambulacral plates being often slightly larger. 
No other spines are present on the infero-marginal plates, which are covered wilh 
moderately well spaced squamules. 

'1'he armature of the adambulacral plates is arranged .in three se.ries on the inner put 
of the ray, but becomes reduced to two on the outer portIOn. The mner or furrow series 
consists of three spinelets, which are rather short-the, middle one being delicate and 
clavate at the extremity and 'the adjacent lateral ones rather shorter, flat and obtmle. 
The second serieil consists of two or three spinelets shorter than the inner series ~nrT 
more or less flattened and truncate. Wh,fln a third spinelet is present, it is very fre
quently pbced somewhat behind other two, oppO'Site their interspace, and 'might 
b.lm')st be ranked with the third series, which latter may consist of only two or three 
small, cilia-like spines, or o~ four, fla:t , m~ified spines, forming a well developed pedi
cenaria. These organs are Irregular m theIr occurrence, and are only present in the 
inner half of t~e lay; on the outer par~ of the ray" the third series of spines of the adam
bulacral armavure IS apparently wantmg altlogetner. The pedicellariae are large and 
conspicuous and four or five are present along each side of a furrow ·~sually on aItern'ltA 
pla.tes;. all of th~m are uniform, and 'Yith four valves, regularly apposed two ana' t~< 
the. splI~elet8 which form. the valves bemg: mo~e or)ess flattened and arched, and ternlj4 
D.tmg m an abruptly pomted or lanceolate extremIty. 
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The actina.! interradial areas are la.rge,th~ intermediate pl.tes extending much more 
• furrow series of abQut ten gpirielets,ofwhi.ch the most, ~central(341otal)) •. p1W?breJl
latge<F§:':rWea.ctiual B~~lJo9.e, ~a~,;eight 9I:.:ntn~ ~runc;totea: lo~t~in~ly ;groov~d.. . .p~~,~~ 
m. a siugle longitudinal series' (I.e.; a sIngle suture serIes of eIght Or nmeh.arley-corn::-
..... A""'.·.t1. ",.pinelAtIJ) . ., '.' ., . " . ,... ", ,:.; '.'. ".' '.;\' .".h: " ·~t:.T~~';' • 't",<~"· ~'l ",." ',':'.:.' ',.., ~ .-.:.... . . ."'.. .• 

,Ii, "'i~n,ctiila.i ihi1ertadial:t 'aren.s' lire latge:/ the intermediate' ,plates~xtendlnfrmucli" more' 
'han h~li w&y;"a.lo!l~ the .ray (i.e.! to a*:>ou~ the eigbteen:~h in~ero-m~ginal; j~ the in,te~ 
diararea.\Hach p13te:ca.mes a.·pedlcellaru~-hke clump of fr~ SIX.,to el~ht tr;llJlC~' Of;C"Y"~ 
grooved spinelets, and along the rays the intercalated plates have' usually ,two short longt-
tudinal series of similar spinelets - about four in each sertel.""~,,, ',-,. '" . 

Th~ m&dreporiform plate is small and inconspicuous or concealed, situatecl aJmu\ 
Iilj.J.,w~y bePw8en; the centre and the msrgiri of the disk. ; ,', ' . 

, " : ~~~. 

The ambulacrai 'grO<:;ve \s'very br~~d and open; ':tbe podia are larg~ and conical., 

',The; cOlour 'of the specimens in 'the fresh :sta.t~ . i~ described II.S that ~. ~. crushed 
atrt.wbert:y, " with. sometimes a. . golden snffiusion; the margina.l plates '!,a~ "pil'lk 'lind! the 
podi& blooir r~.' . . " .. , ~ f'.i 

'!'his species is a deep ilea form a.nd has been recorded from the Laooadive Sea. and 
Gulf of M:anaar from depths of 738 to 902 fa.thoms, in green,mud. . 

" , .. ' .," '! ,; ,~~., ~ .";'\':~ ~t }'rr.- _'.~·'i ~:' ~.;:: r;}~·· ~'> ~.' ,;~~' :J~:'). #~ 
In a very young: s~ltnen of tbIs'specfe-s ;:a," graniilar epiprootal ,tube was observed 

by Wood-Mason and Alcock. l ," ' . 

. S ~~cim~ns 'i,'!, ~hp", pol,l.~1tion~ :, ,~l!~r~ :l,1t on~ ,.sP~~~~ in "tb'e--, R~e~nreOotletlti()U~ )lce . 
• veG,tll rspi¥t, ',1~ a,l~tll~r?ad (~I?-d}~~Wh t}Tp'e.l~h~y IS noted ii<J .. off Cape Comonn ". 
The . broke'" (lonaltiun of the speCimen renders It difficult to . be lI)ea$1lred ~cufJately. 
S~~seque~~~~ th~ ,s~~~~eIl :~M ",~~, par;tJyl'estore., d iand'·.'repairet.Fana' 'pri~tVea aDd" 
t»oUn~ a~. to dry speCImen. ~ '," .,t,;,," ,,' " 

• I ~. • '\ ,~~ 1 •• <'~'.'1;~"" ;\"\'~ ,.!~. 1<'0. 

'!~:':~\ i;' ,~" " t""'" ,'" ,~'i[;t,; ; ;~'n,u!:r·,~rJTI?,~p~E. ' . 
'lfl"he r8.yfi~e :~.itJQUtJ, ~" ,Mge, ~belcles ,an\i;he margin. The arms are long and 
ler~ble a.nd the. diSC 18 reia.tively sma.~l: The species included ill ~hi~ fa.mily!g~I¥¥'ally 
at~n:,a. l .. rg~~e. Ma.n~; of. .the: spOcles, are five-ra!ed; ~!1t nearly' half ~ ntlm~ qf 
IIpeClelJ are multl-rayed, WIth 811: t() el.even arms. ThIS famIly coDipri'sei a iRng!etillue;' 
Luidia ForbM. " , '; 4i.~' '.: • 

Genus Luklia Forbes. 

The margins of the five fJ.a.t rays a.re erect. '~be dorsal sUl:face is orow<led with regula.r 
~:iilla~., The' p&x:illae'~f the~ abQra.l''8urf~e of ~he d~skarid of}~le ,lQ~di~Jl!;abqfal ar~:of 
the.ar,ms are. smilland UTegularly a.rranged, nut towards, tlte SI~eE\ o(the, :3l"ll\fjI,.the.y be ... , ' 
cowe )a.rg.er; $qulY"ish 'or, reCta.ngular,~nd' dispOsed indefin.ite r?w~a~dpr<ij~~· 
~~la.tad avpelU'&nce.. The 's~pra~m~rglDa.ls ar~', reduce~ Soars t9 I)..p~~r,tp '1>e)de~ti~.! _' 
WIth the ad)acentpapillae, 'while thellifrermargmals are much elongated transversely a.mI , 
,COVer the greater part of t~e o~l ~urface of th~ a,rms. The crowns of the. p&JIi~llae consist ' 
of. spinelets and the iufra-margin8rls are covered with similar but larger spinelets, , Peru- \ 
cc,ll&ria.e are frequently pi'e~nt and are ''.lsually of the two-jawed type,hut the bivalved 
Bond three-~jlliwe:l types Msb ocCur., The papula~ are brllrnched. .Ananus is wanting. 
Species Ofthi& genus occu.rmoStlY in tp,e tropica.l and su:btropica.l water&. 

Thi~ w~l1 known and ~harplydehned genus constitutes a, .very distinct 't~,the 
ch~racters of which are remarkably. constant, and subject to comparatively very little. 
modificaMon, as exemplified by the range of species at present known. 

Bladen has placed, this genus in aidistinct subfamily by itself. Two points in 'the 
mo~phological struchre of Luidia seem to justify this: , the i~t 'is the corresp~)ll~enc~ 
of the infero-marginal andadambulacral plates and the second, the presence of a small , 
G~ . 
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iintermediate plate between' each infero-marginal andadambulacral plate . The corres-
4X>ndce of the infero-marginal and the adambulacral plates has already been noticed 
by Alex Agassiz and Viguier. But the intermediate plate, in spite of its taxonomic 
importance, had strangely enough been overlooked by the previous workers; in fact, 
;the record of its presence is directly at variance with 'the statements of the other writer~ 
on this group. 'l'hus Viguier, who had made & c80refulstudy of the details of the Asterid 
skeleton, states that in Luidia, the ma.rginal and adambulacral plates alone constitute 
the actinal skeleton of the rays, a.nd that it is only in the interradial angles that the 
intermediate plates-,smalleJ. and' less numerous than in' Astropecten-a.re intercalated 
betWeen the two series. The same opinion is held by Perrier, who, in his recent work 
·on the As'teroidea of the "Bla.ke" Expedition, regards. the contiguity of the margina.~ 
and adambulacral plates as a character diagnostic of the family' Astropectinidae (as 
. constituted formerly), the genus Luidia being included in this category. 

In the face of these statements, Sladen states that he should have hesitated in 
according a special significance to the intermediate plate, if his observations had been 
Jimitea to a single species, but he reports that he had detected the presence of the inter
'mediate plate in every species he had examined critically (although it might be small 
;and more or less aborted in some cases; but it is present in all). 

In thb Indian Ocean, three species of Luidia have been recorded between the 
;parallels of 30 0 Nand 10· S., namely, Luidia savignyi, D. maculata and L. hardwickii. 

Of these, Luidia savignyi is reported to be more common in the Red Sea and off 
:the Coast of Africa. 

Luidia maculata occurs in the Indian Ocean from the Coast of Africa in the West 
'and extend~ to Java in the Eastern Archipelago and thence to the Pacific northward 
:to Japan. 

Luidia hardwi~kii is reported to occur in the Indian, Ocean, DU£ the exact locality 
is unknown. 

Of the above three species only Luidia maclllata and Luidia savignyi are represented 
in the Museum collection. 

Luidia maculata (Muller and Troschel). 

FIGURE 64. 

-Luidia maculata, Muller and Troschel, 1842, System der Asteriden, p. 77. 
Luidiamaculata, Perrier, Revision de la Collection de Stellerides du Museum 

d' histoire naturelle de Paris, 1875, p. 338. 

Luidia maculata, Sladen, Journ. Linn. Society, London, (Zoology), XXI, 1889, 
p.327. 

}juidia, r.nac.ulata, 

}juidia maculata, 

Koehler, C'Ltalog raisonne des Echinodermes recueillis par M. 
Korotnev, aux iles de 180 Sbnde, Mem. Soc. Zoo!. 
France;1~95, p. 387. ' 

Bedford, "On Echinoderms from Singapore and M8ol8occa", Proc· 
Zoo!. Soc. London, 190();, p. 293. 

}juidia maculata, Kochler, R., "ShalloW' Water Asteroidea", Indian Museum, 
Calcutta,' 1910,p. 70. 

Luirlia r.naculata, Koehler, Asteries et Ophiures des iles Aru et K0i, Abh8ondl. 
Senckenberg' Naturf. Gesell., XXXIII, 1910, p. 267. 

JLuidia macula,ta, Fisher, "Starfishes of the Philippine. Seaf;", Bull. United 
~Lates National Museum. 100, Vol. 3, 1919. p.168. 
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The arms are normally seven in number. and· the spec~ens generally attain a 
large size. The arms in normal.adult specimens attain a length of over 35 centiroetre&
and a maximum width of 38 mm. at the base. 

The species exhibits the typical characters of 'the genus enumerated above 1,mder-
the description of the' genus Lilidia. ' 

Muller and Troschel (loc. cit.), in his original description of this species mentions 
that the arms are seven to nine in number. The back of the arms and the. disc are' 
very slightly raisd (arched). The arms are eight times as long as broad. The furrow
papillae are sword-shaped and curved inwards; beyond a small blank space, three or 
four more spines are present. These are not so flat and are slightly curved. Generally, 
be'twe:ni these are found long, pincer-like pedicellariae which are three-cornered. Th~ 
longest are half as long as the spines and are three to four times as long as broad. Then 
the ventral plates follow-in the form of a furrow. These. are covered with spines, 
among which two to three slightly flattened, lancet-shaped spines appear. These lancet
shaped spines are found in two to three longitudinal rows on the arms. The innermost 
appear to be the longest. The paxiUaeof the dorsal surface have a completely four
cornered tip and are found in four regular longitudinal rows on the sides of the back. 
In the middle of the back these are smaller and are not arranged so regularly, so that 
it is difficult to differentiate the rows. The bristles on the paxillae are thicker and' 
more granular in the middle of the paxillae, and truncated; at the margin they become' 
thinner. -

Colour: The entire surface of the specimen in the dry state, is covered WIth large 
grey spots which alternate with lighter coloured patches. 

The· typo3 locality of this species is Japan, and the type specimen is in the collection-
bf the MUSe!llll of Leyden. ( 

Fisher (loe. cit.), reporting on the specimens of this species collected from the
Philippine Seas, reports considerable variation in the size and shape of the paxillae in 
specimens collected from different localities. 

The paxillae form five or six regular series in either side o£ the ray, but present 
a m~re open appearance due to the fewer number of spinelet::; and to the rounded' 
corners of the crowns. A large paxilla at the base of the ray gives a circular or broadly 
eUipticlIl contour to the strongly convex crown, which consists of about twelve to eighteen 
unequltl, blunt, peripheral spinelets and 7 to 12 shorter, stouter, subtruncate, spaced 
divergeTlt central spinelets. The stoutest spinelet stands in the centre, surrounaed by 
a circle of 6, these in turn being surrounded by a partial circle of more slender spine
lets intermediate in thickness between the central and the outermost. A considerable 
number of the supero-marginal paxillae, as well as a number in the next series adjacent, 
ha.ve one or tWI) pedicellariae with two tapering jaws ;varying in length from somewhat 
ionger to somewhat shorter than the spinelets. 

The adambulacral armature consists of a curved, strongly compressed furrow spme • 
followed by a. nluchlonger, tapering, slightly compressed spine. This, ~n turn, is , 
followeJ by two (sometimes three) large pedicellariae with three long, slender jaws, 
mC're than one half, sometimes two-thirds the length of the subambulacral spine. The 
outer pedicellaria is situated, as a rule, upon an actinal -intermediate plate, of which 
a single series occurs between the inferomarginal and the adambulacral plates. Occa-
sionallJ, at the base of the ray, there are three adambulacnl spjnes, the outermost much 
smaller than the principal spine. In addition, there are several small spinelets along-
the transverse margins of. the vlate. The number of adambulooral spines is variable. 

The number of infero-marginal spines is proximally four (or sometimes three) the 
"iwo.innermost decreasing in size along the ray. The innermost spine is reduced to an 
inconspicu,)Us spjpule very soon, while. the next persists for fl, variable distance, there-
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being usually on the outer half only two prominent spines, the two outer ones of the 
proxirn3cl half. Between these two there are often one or two pedicellariae with two or 
three jaws similar in form to those of the adambulacral plates, but only about two
thirds as long, and a llttle stouter. 

Koehler (loc. cit.), records a very young specimen of this species from the Andaman 
Islands in which R=10 mm. It is reported that this youI!..g specimen already presents 
some spots· on the dorsal surf&ce of the arms. 

Bedford (loc. cit.), records a single, large, 7-armed specimen of this species from 
betwf't.:n tide marks in Singapore, and Sladen (loc. 'cit.), has recorded a single young 
specim~n in the sub-littoral zone from King Island in the Mergui Archipelago (native 
tname ; Padaw\ on 24th January, 1882. This young specimen is said to have nine; 
arms and its major radial dimension (R) is said to be 65 mm. 

This species is 9, common member of the genus Luidia and is widely distributed in· 
the Indo-Pacific Region .. In the Indian Ocean it has been recorded from the Coast 
of Africa in the West to Java in the Eastern Archipelago, and thence to the Pacific, 
northward' to' South Japan. Bedford (loc. cit)., records that its distribution extends 
from Mozambique to MacClesfield Bank and northwards to South Japan. 

Koehlel (lac. cit.), records a very large specimen 6fthis species from Baie de 
Balasol'G. 

Fisher (lac. cit.), records the frill range of distribution of this species as follows :

Japan:, Macclesfield Bank; Philippine Islands; Singapore; Malacca; Mergu~ 
Archipelago; Andaman Islands; India (Coromandel, Tuticorin, Madrl;ls, Bay of Balasore, 
Ceylon); .Mozambique· Java Sea; Aru Islands; Torres Straits. 

Specimens in the collection :-One large, dry-preserved specimen from Madras, 
exhibited in the Gallery. 

Measurements 
H = 174 mm. (longest arm). 

r = 23 mm. 
R = 103 mm (shortest arm). 

Overall tip to tip diameter: 320 mm. 

The specimen is seven-armed. The arms are rather narrow, sharply demarcated 
from the disk, somewhat flattened and sup-cylindrical, tape,ring towards the tip. The 
tip~ of the arms are somewhat pointed. The aboral surfaces of the arms and disk are' 
dosely cr~wded with paxillae. The aboral surface is blac~ish grey, whil~ the oral sur
face is pale creamy-white. T,he shott closely crowded Spl?eS are consplCuouS on the 
ora1 side of the arms marginally. The arms are unequal III length. 

Luidia savignlli , 

Lv,idia savignyi, 

Luidia savignyi (Audouin). 

FIGURE 65. 

Gray, Annals, and 
p. 183. 

Magazine of Natural History, VI, 1840, 

Loriol, de P., Catalogue des Echinodermes recuielles al'ile 
Maurice par M.V. de Robillard, II, Mem. Soc. Phys. et. 
Hist; Nat. Geneve, XXIX, 1885,p. 72 (pars). 

Ltaidia Mlvignyi. Sladen, "On the Asteroidea or the Mer gtii Archipela""o". Journ. 
Linn. Soc., London, XXI, 1889, pp. 246 'and 74~. 
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Luiclia savignqi, 

Luiclia aamgnyi, 

Luidia 8CWignyi, 

Luiclia samgnyi, 
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Audouin, ,Desoription de· ]' EgypteEohinodel'mes. 1809, p-
209 pI. 3. 

Muller and Troschel, System del' Asteriden, 1842, p. 77. 

Perrier, Revision de 1& colleotion de Stellerides du MuseuDl< 
" d'histoirenatureUe de Paris, 1875, p.340. 

Bell, F.J., "Note on a remarkable Ja.rgespeeimen of Luitlia from. 
the Island of Mauritius, Annals and Magazine of Natural 
mstory (6) Vol. III, 1889, p. 422,. 

Luiclia aamgnyi, '. LudWig (HO., EchinoderDl6n des Sansibargcbietes Abth~ 
Senokelib., Gesells,Bd. XXI, 1899, p. 539. 

Luiclia savignyi, Bell, J.F., "Report on a Colleotion of Echinoderms from the 
;neighboUi'nood of Zanzibar," Annals and Magazme of 

Na~ural History (7), Vol. XII, 903, p. 1244. 

Luidia savignyi, Bell, FoJ., 'Report on the Eohinoderma(other than, Holothu
rians), colleatodby Mr. J. Stanley GardineJ: in the Western. 
part of the Indian Ocean", Trans. Linn. Soo. London .. 

"XIII, pt~ 1, 1909, p. 19. ., 

LuidiOt savignyi, Koehler. R., Shallow Water Asterdidea oollected by the Royal 
Indian'-:Marine Survey Ship, "Investigator". Indian Mu~um~ 

,Calc,utta l , 1910" p. ,IO;pl: i, fig. 0; pl. ,6, fig. 3., . 

'. 

Lttidia samgnyi, Fisher, "Starfishes of the Phillippine Seas", Bull. United t 
' State'S'National Museum, 100, Vo[.3;1919,'p. 170. ' " , 

, ~ The arms are se'\TEm innmnber., 'Ina. typical adult specimen from the Andamans. 
examined by Koehler in the Indian MUleum Collection, the measurements are cited 
as follol\'s :-

R = 60 mm. 
r = 10 mm. 

l'he spines which carry the majority of the lateral paxiUae are very well developed',. 
strong, conical and thick. The central region of the disk is occ~pied by the conf1uen'l 
paxillae and the limits of these show themselves only very little at the base of ihe arms., 
On,the ~rm8" these ~xiJla~, l~rge ,and of squar:e~ape, are disposed jIlro~s, ,r.atllcr 
regular longitudinaJ, and trll.D.sverse, rows. ,~ach on~ of .thelSe beaJ;"I!!' ,~9l1!~ ce~r.al gr.anul~!I~ 
about 4 to 8 in number, and. smaller peripheral granule.. Int4e seccnd_(distal) hal( 
of the arm, the pa.xilla~ of, Jhe mec:1iaD li~.e ~J;"~" sgmetimes con!t1!~nt QJ' irr~gular,. alld! 
they do 110t always., conform, ~p tp~ reg~lar.. alignn.i,~nts which ar;e_, n_otig~~ i!l-Jhe_o~h.~r 
regions. The two fu:st_ eX;ternal.z:owsof paxijlaedQ.nolp'Ceseni anyparticu~ar char~cter" 
but, on the subsequent one!, it rather frequently happenl!l that one of the granules'ls. 
developed into a very large, conical, pointed spine, thick at the base, and attaining a:. 
height 1.6 to 1.7 mm. These !lpines never appear on the median paxillae of the arms,. 
but are restricted to the lateral paxillae which are contiguous with the two first enternal 
rows. 'l'hey do not occur on the disk. In tlertain part of the arms,these spines form. 
two sufficiently regular rOW!3,on ea~h sille. 

The ventra.l margina.l plates bear, towards their external border ,three large princi
pa.l. spines. The two first, which are inserted 9n the_ventral S!lrface ~re subequal and' 
the third. which arises- from the sa;me ,border of ~he plate 1 is longer: 'It i~nhe 'mArginal' 
spine whiclJ is visible when viewing the specimen from the dorsal surface. All these
spines are conical, with the extremity pointed. Sometimes, on the first row, a .shorter 
spu.e is present on: the inside of the first. Numeroull spine!!, much smaller, accoplpanT 
the preceditlg spines, '-



The adambulacral plates present at first a rather small internal spine, flattened and 
recurved; outside this, there is a. second spine very well developed, strong, cylindrical 
and bluntly pointed. It is the principal adambulacral spine which one finds throughout 
the length of the arrr. and which strikes the view when one examines the ventral surface 
of the Starfish. On the outside, one observes a. third spine, analogous to the preceding. 
but shorter and &maller. This spine is well developed only at the .commencement of the 
arm and it rapidly becomes much smaller. In the place of this si.ngle spine, sometimes 
two are found. 

rrhere are three adambulacral spines and the spines of the ventral marginal plates 
8re Uiore numerous. 

The pedicellariae are not very abundant, but they are also not scarce, and are 
noL present on all the plates. They are inserted between the adambulacral spines 
and ·the spines of the ventral marginal plates, immediately against the external adam
bulacral spine. Almost all the pedicellariae are with three branches; they are large, 
and rather s!lort. Koehler, however, records that a few pedicellariae in the specimen 
examir;ed hy him had only two branches. 

'1.'hd general colour of the specimens of this species is greyish. The dorsal surfaee 
bears irregular dark spots or blotches, much larger in the distal part of the arms. 

Muller and Troschel (loc. cit.,), describing this species mentions that the relations 
of the disc radius to the arm radius is 1 :9, whereas in the specimen in the Museum 
collection, it is about 1 : 7. This ratio is, therefore, subject to variation within a limited 
range. Generally towards the inner side of the furrow is found a roW of crooked 
or curved papillae, one on each plate. On the outer side of this row is another row 
of longer spines and similarly one on each plate. These are exactly like the spines of, 
the oral side. On the ventral plates (up to the margin) are found big spines standing 
one behind the other. Besides, the oral plates are covered with small spines. 'fhel'e 
are about 140 ora! plates on each arm. The paxillae of the back are made up of a 
stalk the end of which is surrounded by a crown of small extensions. Generally, 
in the middle of tbis crown, 'these processes are extended here and there in the form 
of l'\ spine. The arrangement of the rows of paxillae follows the marginal line of; 
1he' arms. Themadreporic plate is very close to the margin. Pincer-like pedicellariae 
are found in the furrows. 

According to Muller and Tr08chel, the colour of the specimens of thili! 
collected from the Mediterranean and English Coasts is da;rk red above and 
coloured 0n the under side. Sometimes the colour is reported to be orange. 
species is said to attain a size of 1t to '2 feet in total diameter (from the tip 
wm to the tip of the arm on the other side directly opposite). 

species 
straw

This 
of one 

'['he place of collection of the specimens examined by Muller and Troschel, which 
are in the Anatomical and Zoological Museum in Berlin, are stated as the Mediter-i 
cancan and English Coasts. 

Fisher (loc. cit.), doubtfully refers to this species a small, seven-rayed specimen 
conected -from the Philippine Seas. The measurements are cited as R = 27 mm., 
and. :- ~ n mm.· The adambulacral spines are reported to be three, or sometimes 
four, there being a spine out of line (adorally) between the second and third spines. The 
abactinal spines are described as being very short. 

TIle type locality of this species is Red Sea. 

The distribution of this species ranges over the Red Sea, East Coast of Africa, 
.'Mauritius, Andaman Islands, Sulu Archipelago and the Philippine Islands. 

Specimens in the collection.-A single spirit"preserved specimen in the Reference 
-collection of the Museum, in all probability, belongs to this species. 
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J..Jocality: Wadge Bank. 20 fathoms "(dredged), 1928. 

Measurements: 

H = 94 mm. 
, r = 13 mm. 

Diameter of the disk: 20 mm. 

Colour: Greyish above, with irregular, broad, dark, band-like markings on the 
arIns and dltrk blotches on the disk. The under side is creamy white, and the 
ambulacral grooves dark brownish. It has seven arms, of which three are badly 
mutilated and very incomplete. The arms are curled upwards at their tips in this 
specimen. The disc is comparatively small~ and the arms are sharply demarcated 
off from the disk. 

The specimen was originally unidentified and labelled only as Luidia, sp. :aut from 
a study of Its characters and their comparison with descriptions of the species, Luidia 
savignyi, it appears quite probable that it belongs to the species Luidia savignyi7 

and hence it has been tentatively identified as such. 

SUBORDER VALVATA 

The Suborder Valvata includes all the remaining families of the Order 
Eonia which have ordinary suckered podia. The aboral surface is formed 
varying from paxillae to a flattened mosaic arrangement. The podia are 
with well developed suckers. 

Phanero
of plates 
provided 

Three families of this Suborder ltre represented in the Museum's Collection, 
namely: 

(i) GoniaEteridae 
(ii) OreaE.teridae (= Pentacerotidae), and 
(iii) Linckiidae. 

These families are also the common ones represented in the South Indian Coa.stat 
waters, under this Suborder. They may be distinguished as foIl?ws :- , 

(1) .Porm of body stellate with disk and the base of 
the arms very broad, the: arms almost merging with 
the disk. The arms are bordered by thick and massive 
marginal plates: Goniasteridae. 

(2) Sea stars of moderate to large size with short, broadly based 
arms (sometimes with almost no definite arms, the arms 
being represented only by angular points of the disk); 
skeleton reticulate, enclosing papular areas in its meshes. 
Tubercles are typically borne on the nodes of the net 
work; marginal plates on the arms large, b!lt often 

, concealed from surfa{)e view: Oreasterid;;te. 

(3) Disk small; arms long, flexible and cylindrical; marginal 
plates reduced and inconspicuous; surfaee often smooth, 
but sometimes tending to be slightly warty or granular: 

FAMILY CONIASTERIDAE. 

Linckiidae: 

• 
This i3 the largest family included in the Suborder Valvata and comprises ab6u1l 

fifty genera. It includes some of the most beautiful and brilliantly coloured species 
of sea stars. The family Goniasterid~e, includes sea stars of stellate froni with broad 
lisk and broadly based arms bordered by thick and massive marginal plates'." Th~ 
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general skeleton is composed of paxillae or more often of simple plate-like ossicles of 
varied form and usually the skeletal ossicles are covered over with a. smooth or granular 
membrane. . . 

Formerly, t,his family was described by the earlier writers under the name 
Pentagonasteridaa; thus species of Goniasteridae (suh as species of Stellastoer, 
Anthenea, f;tC.) , were included in the family Pentagona'steridae in the earlier mono
graphs such as Gray's Synopsis of Starfish in the Collection of the British Muse!lm 
(1866). 

'n1l"e 'genera of this family, namely, A nthenea, Stellaster, and GoniodiscU8 are 
represented in the Museum collection, the first by three species, the second by two 
and the last one by one species. 

These three genera may be distinguished as follows:-

1. Body depressed and covered with large flat, regular, six-
rayed plates; the lower row of marginal plates (tesserae) 
with a series of compressed, mobile spines: 

2. "Body more robust and elevated, chaffy, with immersed, 
elongated, tubercle-bearing ossicles or plates. Both sur
faces with large, scattered, two-lipped pores: 

3 Very similar to Anthenea in shape and general appearance, 
. but the two-lipped pores are much smaller, those on the 

dorsal surface being minute; both surfaces more often 
covered with small roundish granules: 

Genus Anthenea Gray. 

Stellaster. 

Anthenea. 

Goniodiscus. 

The body is five-rayed chaffy, with immersed, elongated, tubercle-bearing ossicula; 
marg~n with regular rows of large tesserae; both surfaces (especially the under sur
face) bear scattered, large, two-lipped pores. 

Three species of A nthenea, namely, A nlthenea regalis, A. pentagonula and A. rudis 
are represented in the Museum collection. They may be distinguished as follows:-

1. Body in the form of a pentagonal disc; back obscurely netted. 
with scattered truncated tubercles in diverging lines. Arms 

broad, half the width of the body: A. pentagonula 

-B&.ek not as above; arms relatively longer and broader at the 
base and more or less merged with the disk 

2. Body attaiumg only a small to moderate size. The disk and 
arms are not very thick. The sides are deeply excavated in 
such a manner that the arms are distinct and even relatively 

long. Extremity of the arms founded: 

-Body attaining a much larger size, The disk is large and the 
arms relatively broad and short and bluntly pointed, being 
more or less merged in the disk. The disk and arms are thick : 

Anthenea regalis Koehler. 

FIGURE 66. 

2. 

A. rudis. 

A. regaljs. 

Anthenea regalis, Koehler, R., "Shallow Water Asteroidea, collected by t)1e 
Royal Indian Marine Survey Ship, 'Investigator' " Indian 
Museum, Calcutta, 1910, pp.' 82-86; pI. ix. figs. 1-·2. 



Anthenea 1'egalis, Gravely, 
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"Shells and Other Animal Remains of the Madrlis 
Beach", Bull. M.adra.s Government M.useum 
(Natural_ History), V, No.1, 1941, pp. 86 and 
105. 

Dr. Gravely (l(ic. cit.), has recorded 'this specie~ f~om ~he Ma.dras Beach, ~>ut, a. 
s cimen of it from Kilakarai Ramanathapura;m DIstrIct, IS also represented Ix;t r.he 
c~lection. The disc IS large, and the arms are relatively broad, short a.nd blunt~y pomted, 
being more or lesR merged in the disk. The arms are border.ed by comparatIvely large 
plates as in Astropecten, but there is an extensive area between th~se plates and the five 
ambulacral grooves for the podia extending from the mouth to t~e tIpS of the ~r~s on t.he 
tmder side, which is filled with more or less oval plates, each WIth a broad, slIt-lIke caVIty 
m the middle. 

Koehler (loc. cit.) describes this as a new species and reports the type locality o~ 
this species as the Co~st of Ganjam, Orissa. He records four specimens from. this locality 
j:l.t a depth of 24 to 30 fathoms, represented in the Indian Museum .Collec'tIOn, one of 
which is reported to be a dried specimen. . • 

In the largest specimen reported by Koehler, which i,B preserved in alcohol, and 
which is a little longer than the dried specimen, the measurements· are reported as follows: 
B = 110 to 11\') rum., and r = 60 mm. . . 

The body is in the form of a star, and the sides are strongly excava~ed. The ,arms ale 
quite distinct, although very large at the base and merged at t~e base wIth. the dIsk. Th.ey 
rapidly diminish in width' up to the extremity which is narrow,' but 'lot pomted. The dIsk 
and the arms are .t;.bick; the dorsal surface is slightly convex and the ventral surface is' 

'f 

flat. The margiw.l,i plates form a wide border, and the dorsal plates are slightly overlappecl( 
below by the ventral plates. The margins of th~ body are thinned. out· ,to the end of the 
interbrachial archf's where the dorsal and ventral marginal plates a.re fdund, while they 
become progressively thick, up to the ex'tremity of the arms as a result of the development 
.in height of the plates and principally of the dorsal marginal plates. The arms are turned 
up towards thc dorsal surface at their extremity. 

The contours of the dorsal plates and of the ossicles which surround them are badly 
defined. Each plate carries in general, a large t~bercle, cylindrical and short and not 
narrowed at the extremity which is tr~ncated, and terminates itself in a slightly convex 
and smooth surface. The largest tubercles do not exceed 2 mm. :in diameter and. the 
majority are only 1.5 mm. in width; their height varies between 1.5 mm. and 2 mm. The 
tubercles are relatively fewer in number and they are separated from one another'by inter
vals of ab?ut 3 mm .. toward~ the periphery of the disk and on the arms, but they are tess 
close-set m the central fegtoo of the disk. These last form a circle of about 4 cms., 
di~meter in which. th~ tubercles are very irregularly disposed. These form, peripherally. 
qUIte r~gula~ longItudinal rOWs which are continued on the arms and which appear tal. 
be varIable m number according to the individual specimens. 

In the. dried~ speci~en examined by Koehler, . the rows are reported t~ be more t 
num~ro?s; !n tha. .. E:peCImen he reports that at least two and sometimes three rows can .J 
"?e dIstmgUIshed on each side of thecarinal line while in the larger specimen· preserved 
m alcoh'Jl and reported by Koehler, only a single distinct lateral row is said to be 
present, outSIde which begins a second row. 

In this larger, wet-preserved specimen, Koehler reports that the carinal row starts, at 
the level of aboot 2. ~e?tImeters from the centre, with a. tubercle, a little larger, but' 
shorter than the adJo:mng ones, and from there the tubercles are continued. There are! 
about. sev~nteen Or eIghteen of these tubercles, diminishing gradually in size distally, 
esp~CIally m the seconq half of the ~rm, but .they do not reach q~ite up to the ext'remity. 
wlnle the latral tubercles are contInued a ht:le further. Beyond the 'tubercles of th~ 
second row, a few other tubercles occur, formmg transverse rows which extent up to 'thai 
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dorsal marginal plates of ~ach· ~de of jJ}e inter-radial lines. '1'he five inter-radial spaces 
ace illt the form of broad bands which always remain naked (i.e., devoid of tubercles). 
The.:>C) spaces ar0 about 12 to 15 mm. in width, Koehler reports that in the dry-preserveJ 

. specimen examined by him, these bands,are somewhat depressed and their width does not 
men examined by him, these bands are somewhat depressed and their width does not 

. exceed 10 rum. 'rowards the border of the disk and the arms, some conical tubercles 
. are . reported to oeem in that specimen, presenting a rounded point instead of a trunca.ted 
~xtremity . 

In the interspac€s between ~he sp~nes, there are a few, scanty, small, rounded granules, 
and a few larger, valvll;lar pedlCellarI~e, but these never attain a large size and do not 
exceed 1.2 to 1.5 rom, m length; besIdes, they are very much less abundant. '1'he pores 
a.re numerous, ·very fine and isolated. 

'rhe anus, which is central, is surrounded by a few small spines, set obliquely. 'rhe 
madreporic plate is very distinct and forms a slight projection; it may be. oval or recta.n
gular. 

The dorsal marginal plates are about fourteen in number. The last plate is narrow and 
is contig'.loUS with it!> counterpart on the median line and it surrounds a part of the peri~ 
phery of the apical plate which is small and only slightly prominent. This apical plate is 
&ituated entirely On the dorsal surface by reason of the shape of the extremity of the arm 
which is always more or less turned upwards in all the specimens of this species. At the 
bottom of the inter-radial arches, the dorsal surface of the marginal plates is directed 
obliquely towards tbe base as a result of the narrowness of the margin of the body. These 
plates are covered by large and unequal granules; some of these granules are a little 
l:nger uiiUn the others, but these are never developed into true tubercles. These granules 
bElcome much finer o~ the adjacent borders of the plates, while they are, on the contrary, 
more proUluwllt 0n the external border. These marginal plates carry small pedicellariae; 
generally there is only one pedicellaria on each plate, but they may be ratherfrequen~ly 
m]3smg altogether. 

The triang:'11ar ventral areas are covered by 1arge plates, the borders of which are not 
vej:Y clearly definad, but which, however, it is possible to easily count on account of the 
prCGCliC~ of thG large valvular pedicellariae which each one of them cames. 

There is atfi.rst a serie£' adjacent to the ambulacrals and w~1ich is continued up to a 
short distance from the extremity of the arms, towards the -thIrteenth ventral margmal 
plate; the second row extends.up t~ the ninth marginal; th~ other plates, which are very 
numerous, are nol disposed m qUIte regular rows. The SIze of t~e!le plate:s naturaHy 
decreases toward3 Hte extremity of the arms and towards the venural margmal plate3 
'l1he plates closely adjoining the ventral m~rgi.na.l plates in the inter-ra~ius are particularly 
.· ... anced and their contours are absolutely mdIstmct. Each plate contams a large, valvular 
oedicellar.ia.whieh occupies almost its entire length, and which is surrounded by a row of 
~ery large granules; these grartules which are a little widely spac~d out on the plates of the 
Internal row,· become finer and more close-set as the ventral margmal plates are approached 
~ntil they become entirely contiguous. The pedicellariae are generally oriented parallel' 
to the median int~r-radial line, but a few, however, are exceptions. The larger ones '11'e 

about 4 mm. in length. 

The ventral marginal pla,te~ are large, but tiley are scarcely distinct from the ventral 
la)~erni plate;;; . they are separated -from one another by very narrow interspaces. They 
correl'!pond to the dorsal marginals for the most part of the length of the arms, but towar.1s 
the extremity of the arms, there are two or three supplementary plates, consequent on +'he 
elevation of the arms towards the dorsal side at their extremity. 

The plates are uniformly covered with granules which are at:6.rst very fine, identicaJ 
to thoAs of the large latero-ventral plates to which they are connected, then they become 
l"li,\;-btly larger aI!.<l a little prominent tow~rds the external border~ even as those of the 
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'dorsal plates, at least on the four or frve~fii8tpla.tes."Tlie ventral marginal plates alwaYIll 
o'ect out over tbe dorsa.ls undernea.th, a:nd lihey are sepa.~ated from ~hese la.t~r by 8r 

~tter large and well marked grove, especla.lly on the m~rgms. of the dIsk. Amlds~ ~hfJ( 
granules there ara to be found rather short, valvular pedlCellanae, about one or two per 

plate. 
The ambulacral grooves are widely open and the podia project outside with their large, 

terminal suckers. 'fhe adambulacral plates ~re Sillall .and str~ight, a little short~r than 
those of the first 1& tero-ventral row. 'fhe spmes are dIsposed In three rows; the mternal 
row contains five spines disposed. in ~he foz:n of an arch ~ the internal and conve~ border 
of the plate' the mines are cylmdrICal WIth the ~xtremlty obtuse and the median ones 
are larger th~n tb(> ethers. The second r?'Y is generally formed by .three ~ar~e, erect spines, 
SEI long as the preceding ones, and attammg the same level; o'!ltslde thiS "11e1'e are two. or. 
three spines formIng a less regular row, shorter;han those of the second row and resembhng 
rather the neighbouring granules of the ventral surface. 

The teeth carryon their free margin about ten spines which continue those of the 
internal ambulacral row and which become especially larger &s one approaches' the proximal 
extremity of the teeth; imtnediately within, tbere is a second row of about five to S!l( 

strong, elongsted and somewhat pointed spines. Finally, towards the suture, is found R 

!leries, more or Ie!;!'! regulsr, of four to five large granules, which pass On to tbose of the 
ventral surface. 

'Ihis species h.l'I been recorded from the East Coast of India, wbere it bas been 
collected from tbe Ganjam Coast in Orissa, from the Madras Beach and from Kilakarai 
in the Ramanathapuram District in South India. . ' 

8'[!('(';mf'lB in the collection.-Two specim.ens of this species are represented in the 
Mmeum Con?~tion, one in tbe Reference Collection and the other mounted and exhibited .• 
m the Gallery. 

(i) GI!e huge, wet-preserved specimen contained in the Reference Collection. 

I.locality: hil&k:arai, Hamanathapuram District,at a depth of four fathoms. 

This i. a large specimen, dark greyish brown above and pale, sandy brown below. 
The dorsal mrfaee ii, covered with scattered whitish tubercles, larger and more widely 
spaced on the disk and more close-sel and smaller and granular on the mrface of "-h. 
arms. The dorAI margiJ;tal plates are large, whitish brown, rectangular, higher than 
broad and are covered Wlth numerOU8 granules of uneven size. Tbe tips of the arms art 
C~"~ upward.. The arms are broad and merge hl.'oadly with disk. The dorsal surface is 
slightly convex and the ventral surface is fla.t. 

. .The ambulMral groove~ OJ?- the ventral side a.re broad and the podia are large, 
and dlstmct and suckered at .then ~lps. The plates on the large, triangular ventral areas 
carry e~ch one a valvular pedlCellana s~rround~d bp close-set granules. These pedicellariae 
are orIented mostly parallel to the mterradlal hne. The ventral marginal plates also 
C!l.Try one or two valvular pedicellari&e each. 

Measurement'S: _ 

R = 86 mm. 
r = 55 mm. 

Overall diameter from tip of one arm to the tip of the opposite arm (not oon-
secuiive arm) ... 160 mm. 

Dorsal marginal plates are 14 in number, and the ventral marginal plates 16 in 
number. 

Tbe specimen is in a good sta.te of preservation. 
(iii) One slightly smaller, wet-preserved specimen, exhibited in the Gallery. 

Locality:' Ganjam Coast, Orissa state. 



1', 
.. . The. specimen is faded. nearly completely dirty whitish. The aboral surfa.ce is 

covered wIth scattered, rounded tubercles of irregula.r size~ The disk is largo and the 
arms are broad, short and not sharply demacated from the disk. The tips of the a.rms 
are broa.dly rou~ded and blunt. The dorsal and ventrl ma.rginal plates are large, oblong 
and covered wIth numerou,s small granules. On the ventral side the slit-like valvular 
pedicellariae are distinctly seen on the ventral plates, especially ~n the rows of plate a 
adjoining the ambulacral grooves. 

Colour: The marginal plates are whitish, while the rest of the surface is dull 
dirty whitish or greyish white. 

Measurements: 
R = 69 mm. 
r = 45 mm. 

Overall tip to tip dia.meter: 124 mm. 

Anthenea rudis Koehler. 

FIGURE 67. 

Anthenea rudis, Koehler, R., "Sha.llow Water Asteroidea. Collected by the 
Royal Indian Ma.rine Survey Shil) 'Investigator' ", Indian 
Museum, Ca.lcutt .. , 1910, pp. 86--90. 

Koehler. has described this as a new species in the reference cited .. Two specimens' 
froin Snod Island, Mergui Archipelago at 12° Lat. and 9Sr Long: East forrmed the 
basis o£this new.species. Koehler reports that these two specimens were of small size. 
6nd undoubtedly not ~dult ones . 

. The body is pentagonal, with the sides deeply excavated in such.a m.anner. that the 
arms are distinct and even relatively long, but they are very broad at the base and 
merged with the disk. Thell extremity is rO!lnded. The disk and the arms are Dot 
very thick. The dorsal surface may be slightly convex, with the inter-radial depressions 
rather deep, or the dorsal surface maybe almost flattened and. the ventral surface slightly 
convex. 

The first carinal plate on each side carries a large, conical tubercle and the granUles 
of the marginal plates are elongated, on the external surface of these plates, in the form 
of small. spines. 

The colour of the specimens, during life, is bright yellow, or bright yellowish brown. 
out the second specimen examined by Koehler is reported to have been slightly damaged 
:a.nd . its colour is described a.s being brown. 

'l'he central region of the disk is occupied by the plates, sufficiently large and rounded, 
amon'z which may be distinguished distinctly a. circle formed by five la,rger inter-radiai 
and five radie.l plate&-a little smaller. 

Within this circle there is a second smaller one, comprising five inter-radial plate •. 
la.rger than .he preceding ones. The contours of these pl~tes are not very distinct. The 
anus is central and is surrounded by . granules--unequaland flattened in the form of 
platelets. 

The skeleton of the a.fm consis~s· first of a. (larinal row of hexagonal plates of which' 
'he first onel ·are broader than long, and which become, on the cbntra.ry, longer than 
broad in the ~r.min.l pari of the a.rms. The fir3t carries a large and thick conical tubercle. 
There a.re niReteenc.;.rinal pla.tes. On each side, there is first a primary row of latero
dorsal plates which extend up to the last but· one carinal plate. The first plates are 
hexagonal or lozenge·l'!ha.ped·and wider than long, but the subsequent ones become finally 
19n~er .thaI)'.bl'Oail., Qutside thia,; there is· a second series of plates, i;he plates alternating 
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with those of the first series. In the inter-radius, and on each 'side of the inter-radial li,ne 
which is depressed, there is a series 6f three pairs of pl~te~; this double row exten~!i 
between the inter-radial plate described earlier and the margmal dor~l plates a.nd Jt rQ 
formed of plates larger than the others., eSBecially those of the first paIr. All the~e plates 
are covered by very fine COnIcal granule~, widely sp~ced in the. central, regIOn, ~ut; 
d.pproaching one allother towards the edge to form an Irregular penpheral oorder wInch 
cuuLains one or two rows of granules. 'I'here are also other larger and ro~mded granule8 
eometimes single and -isolated on each plate n.nd SGHlctimcs th.rce or fO"'J.f ,or c-ven more on 
each plate, but these granules do not extend beyond the limIts of the disk proper, and 
they do not more)\·er constitutetubercIes. Among the granules, there appear the valv~lar 
pedicella.riae, weh developed,although rather short, especially on the plates of the dISk, 
where they occur along with one or two big granules; these pedicellariae do not occur on 
all the plates, ami. they become extremely rare on the arms. 

Between the plates there appear numerous pores which are very closely approximated 
in the central regIOn of the disk; on the arms libey constitute sometimes a double row, 
and are less abundant, but a little larger than on the disk. The madreporic plate is 
rather larga, ellipsoidal and attached to one of the inter-radial plates. It is elongated in 
the inter-radial direction and presents numerous well marked grooves. 

The dorsal ffililrgina1 plates are well developed and are aboClt eleven in number on 
each side. Their dorml edge is united to the lateral edge by a rounded border. The fus\ 
plate is a little broader than long, rectangular, with the internal and external margin! 
~nTex. The surfaee is convex on the first two or three plates and flattened on the subse-

.. Th 1 -10_ l"'f . . 4-"1 1.. J. J.1 • L' " t ". , ter quen-ones. e p '..,IS are a. mos. unl orm In SIze "11 auou. w.o.e Illn~u; ~ne enLn IS snor. ' 
and the eleTenth is very small and closely approximated to its counterpart, but yet sepa
rated from it by a small carin!11 plate. The surface of the dorsal marginal pl'ates if! 
ooTered by granules, roundf'\d and not contiguous, larger in the centra.l region and towards i 
the extel'llal border. These large fgl"anules, rather protruding and well marked and "-
approaching one another forma a border for the large valvular pedicellariae which each 
plate carnes towards its external border. The granules become longer and more' projecting 
on the pIatea- towards the extremity ot the arm. Frequently, one of these granules close 
to the internal border on the first plates is larger and developed into a little conical 
tubercle, q'!lite distinct. Often this tubercle is accompanied by a second tubercle which 
is siiuaied nearer fo the Tentral border of the plate. 'rhese terminal tubercles are at besi 
I!.S big as, and sometimes even a. little larger than, those on the first marginal plates. 
They tend to give thf\ terminal part of the arm a. particularly spiny appearance. 

. The dorsal ma~l.!inal plates carry each a large, valvular pedicelhtria which is p!::.eed 
In the ext~rnal regIOn of the plate. These pedicellariae are, ordinarily vertically disposed, 
but sometImes they become somewhat oblique; they a.re at least three or four times 
longe~than broad. ~hey appear very regularly on all the plates up to the eighth or 
flometimes up to the HIllth, but the others ate d'evoid of 'hein. 

The ventral, triangular areas. are small. The plates which COVI"T them aredispoged 
in longiiudinal and transverse rows and are less n'!lmetous than the dorsal plates. There 
11.'1 a primary row of these plates, pa.rallel to the adllIilbulactals; the first ones of these 
pla.tes are large 3ntf hroa.der than long. Each of them carries in its middle a very }ar~e 
:valvular pedicellaria, surrounded by a now of large, rounded granules, and of which 
the long uis is at first oblique in relation to the furrow. This row extends up to the 
sixth marginal ventral plate on the arms; the size of the plates diminishes rapidlry and 
the pedicellariae then ~ecome perpendicular to the furrow, but they do not appear on the-
last plate~, for they dIsappear at the level of the fifth ventral marginal pla;te. Outside 
this row, there are two other rows which contain only a few plates e~h. 

The ventral marginal plates are of the s~me number ~isthe dorsltl marginal pJaies 
to which they correspond exactly. They are at first a little broader than long' t,lwD 

they become sq uarish and ~s long as' wide, exeepf; 'the las'i tlVO. ones which a;~ very 
ebort. They are cOl'ered WIth gaa.nuleEJ which are finer and more close se'" tI'ian on th~ 
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latera-ventral plate and they carry a. large. valvulsrpedicellaria. identical 'to that of the 
dorsal marginals and the direction of which is variable. These pedicellariae occur up 
to the tenth plate, and sometimes the single pedicellaria is replaced by two or three. 
smaller pedicellariae disposal irregularly. The gran'J.les of the ventral marginal platea 
become more promirnent towards the external border. 

The adambulacral plates are small a,nd squarish ~ they are emaller than the lat-ero
ventral plates of the first row, and three of the first correspond to two of these. The 
spines ard disposed in three rows. The internal row contains five erect spines parallel 
to one another, t'he uniddle one being larger than the others; these spines are cylindrical 
~ little fta'ttened. with the extremity rounded. The second row presents, in general, 
three spines, stronger than the preceding ones, particularly the middle one· which is 
larger and a little longer than the others. .Ou'tside this occurs a third row. comprising 
two spines, a little shorter again than the preceding ones, but as thick. Koehler reports 
that in the second specimen examined by him, the middle spine of the seoond row is 
very long and thicker than the adjoining ones and even appears to be the only one in 
this row, the two lateral. spines merging more or less with those of the external row 

The teeth carryon their free border a row of about ten spines, sufficiently welt 
de1'llloped, and whleh become a little thicker towardtj the proxim.al . extremity. On the 
ventral snrface tilppear two rows of spines, very i'lhort a.nd thick, and resembling very 
much large granules, numbering about half a dozen per row. 

Specimen; in the collection: Thie species is represen~d by three specimens in ihe 
Reference Collection and one a exhibited in the Gallery. All are wet-preserved, in 
&looho1. 

1. Reference Colleo1ion. 

(i) On~ 8i:Jecirtit'!:h, :tnoo~tately 8nISn. Locality: lfilabrai. Rarntmath!tpnnm 
DistrICt. 

The arms r.re weH marked and distinct from the disk. The disk is flattened. Th~ 
upper 8':H'face is granular. The marginal plate8 are large and distinc •. Five radiating linear 
depressions converge towa,rd8 the centre (but not reaching the centre), on the upper 
surface, from the inter-radial angles. The plates bordering on the marginal plates are' 
larger and more conspicuous than the remaining ones. 

trict. 

I 

Colour: Dirty whitish brown. 

Measuremen ts : 

R = 23 mm. 
r = 10 mm. 

Overall diameter from tip of one arm to tip of opposite arm: 45 mm. 
(ii) One specimen, slightly larger. Locality: Kiiaka.rai, Ramanathapuram Tli.J.-

The disk is flattened and s1igMly concavely depressed at the top and the arms are 
slightly . up-turned towards 'their tips. The dorsal surface of the disk is covered with 
uniio~ly large, rounded plates. closely crowded, among which a circle may bedistingui
shed, formed of. five larger inter-radial and five radial plates-a little smaller. Unlik~ a;; 

)n the preceding specimen, the dorsal plates a·re thro'!lghout well developed and large 
in 'thitt ~'eimen and not adjacent to the marginal plates only. The margin~l plate~ 
Qre 13'rge ana squariflh or rectangular. 

Colour: On the dorsal s'!lrface. the area within the marginal plates is darker brown 
The margll'ta} plateI'! aTe pale whitish brown or creamy white. The under I'mrface j", 

whitish and the ambulacral grooves dark brownish. 
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r == 13'mm. 
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Overall diameter from tip of one arm to tip of opposite arm: 45 rom. 

(iii) One specimen, somewhat smaller than the two preceding ones. 
Locality: Kilakarai, iR,a.manatha.puram District. 

In this specimen, the tip& of three of the arms are badly mutilated a.nd .one o£ 
the remaining two arms is slightly broken. 

Colour: The dorsal surface is paler brown tha.n in the preceding specimens and 
8hows distinctly the inter-radial linear depressions as in the first specimen mentioned 
above. The under surface is dirty whitish' grey. 

Meal:IUrements: R = 20 mm. 
r = 11 mm. 

The overall, tip-to-tip diameter could not be determined accurately in this &pecimen 
as .he tips of the arms are not complete in this specimen. 

The ·speciwen is very brittle and fragile. The ambul;1cral grooves .are' a.lmost 
.pompletuly occluded by calcareous sedimentation of the worn out granular patches. 

2.: Ga.llery Collection. 
(iv) One l'tpecimen, mO'.mtedin alcohol and exhibIted In the Gallery. 

Loa'ality: Kilak~l'ai, Ramanathapuram Distrio1i. 

The specimen is rather small, bleached almost uniformly whitish. The dorsal and 
ventral marginal plates are rather broad and squal·ish. The aboral surface is covered 
with small rather closeLy ·crowded,. scattered granules. The surface presen'6s a SODle
what granular or pitted appearance. The ventral marginal plates each bears J one (or 
/Sometimes two) :valvular pedicellariae. The arms are slightly longer (in proportion to 
the disk) and more sharply marked off from the disk than in specimens of Anthenf(/.. 
pentagonula. Th~tips of the arms are bluntly rounded and slightly curved upw-ards. 

Measurements: R = 23 mm. 
r = 11 mm. 

Overall diameter from tip of one arm tOl tip of opposite arm : 46 rom. 

Anthenea pentagonula (Lamarck). 

FIGURE 68. 

Asterias pentagonula, Lamarck, Anim. i·ans ,Vert., II, p.554. 

Goniodiscus penta.gonulus, Muller and Troschel, SYl1tem der Aste riden, 1842, p. 
57, .pI. 4, fig .. 2 .. 

Anthenea Chinensis, Gra:y, ~nnal" andMagazine of Na.tura History, 1840, p. 27~~ 

. AntMnea Ohineosis, Gray, Proc. ZuoI. Soc. London, 1847, p. 77. 

: . A'ntMnea Ohinensis, Gray, Synop::;is of the Specie::; of Starflflh in . the Brjj,ish 
Musmm (with figure,,; of. somo . ncw species), .1866, 
p. 8. ' 

A~th,ema pe~tagonula, Bell, "On Echinoderms from Tutica,;.in.". Proo ;Z09l. Soc. 
London', 1888-, . p; ~84. 

t 
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l'he dorsal surface is obscurely netted, rather cha.ffy; with scattered, truncated 
tubercles in rather diverging lineb. The marginal plates are not tuberculated.,The arms 
are broad, being half the length of 1he width of ~he body. A very large, iwo-hppedpore 
III present on ea.cb plate of the ventral lurface. 'rhe ratio of. the inter radiull (r) to the 

ra<uuB (R) is as I: Ii-Ii. 

'1'he number of marginal plates on each arm is about 12-13. The angles betweeu 
the arms are flat and rounded. The ambulacral spines are disposed in three rows. In 
the innermost row, there are five spines on each plate; these are as long as the ones 
~ntlle second row; In the second row, there are three on each plate of which the one in 
tha middle is the longest. On the outside of this row is another third incomplete row 
consisting of sborter spines. The granules of the plates on the oral side are in the form 
of small cylinders. Towards the margin, these granules become smaller and are 
~rowded together. On the margin iself hey are again as small as the ones on the oral 
6ide. The granles of the plates on the aboral side are very small and are not crowded. 
together. Besides on the aboral side, there are small, short tubercles which are 
arranged in rows running towards the tip of the arms. Here three central rows of\ 
such tubercles may be generally distinguished. Of these the middle one is incomplet~ 
and sometimes even absent. The poriferous zones, comprising 'the plates bearing tbe 
.large, twv-lipped pores on the ventral surface are disposed very irreg'.Ilarly. Valvular 
pedicellariae are present on the oral side, on both the rows of the marginal plates anClt 
pn the aboral side. The ones on the oral side are Ivery large and are found along thd 
entire length of the plates. On the lower marginal plates they are smaller, but bigger 
than tbe ones on the upper marginal plates and on the aboral side. 

l'he .colour is generally reddish bue On the dorsal surface and paler ventra.lly. 

The type loeality of this species is China. 

){uller &Ild TrolChel in their orig!nal reference eiied hue reeorded specimens of thia 
species from the Museums of Berlin, Paris and Leyden, and Gray (loc. cit,), from th~ 
British Museum (Natural History), London. 

Although this species has been recorded originally only from China and Jap~n 
(Muller and Troschel. loc, cit., Gray loco cit.), this species bas a. wider range of distri
bution and has been recorded even from Tuticorin (Bell, loco cit.), and from Pamban 
in the Gulf of Manaar (in the Madra.s Museum Collection). 

Specimens in collect~on,-'I'wo dry-preserved specimens are represented III th& 
A'hseum collection; they are exhibited in the Gallery . 

. Locality: Pa~ban,in the Gulf of Manaar. 

These tw~ specimens are uniformly earthy brownish. The 
covered with I!cattered rounded tubercles of irregular size and the 
ventra.l plates are distinc'tly seen. The arms are curved upwards 
are broadly rounded. 

abora.l surface i. 
pedicellariae on the 
near their tips 'Inel 

'file dortlal arid ventral ma.rginal plates a,re large, oblong and granuls!!. 
the ventral marginal plate/!t carnes two or three valvular pedicellariae. 

Measurements: (of the larger specimenI: 
B-83mm. 
r - 54 mm. 

Overall diamflier from tip of one arm to i,jp of the opposite am : 15e_ 
Genus Stellaster Gray. 

The body is depreilled, covered with large, tl'lt, regular aix-aided plate a • the . 
b t f 1 +- ,'" , margul 
e~rs lifO .rows 0 arge -esser&e; the lower row WIth a series of comprea8ed, mobile 

SpIlle!!. !hIfi ~enu. bel?ngB to .. group of ge,nera of the family GoniMteridae in whie8 
the pedlCellanae are bIvalved and the body 1S covered by a membrane obeeu' t.k 
ossicles except 'he marginal oDtl. nn, 

, 
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This genus is l'cpresenteq in the Museum Collection by two speciea, Sfell~t6r belohen 
!IJ:Qd ~tell~t~r incei. .l.n ~4e fpfIJl!3r, fhe tuberoles are If\>rger anp. fewer and the Q.rQ1~ are 
more ~lenq~r h/lrvmg only ~ flillgle &eries of plates be1Jwe/3n tbe marginal oneS, 

Stellaster bel cheri (Gra,y). 

F:J:QCURE 69. 

Siella3ter belcheri, Gray, Synop .. iI; of t·ho 8pecie'~ of Starfish in the Britii>h 
MUf.eulll, (with figu1'0t; of sumo of the now jipccit.:;l), 
1866, p. 7, pI. 1, fig. 1. 

Stella$ter belCheri, Gray, Prccoodings of the Zoologioal Society of Lvudon, 
18f7, p. 76. 

Stt,llaster belcheri, Sladen, "On l,he Asteroidea and Echinoidea Gf tho Korea, 
SuraiLs", Journ. Lirpl. Soc. London, XIV, 1879, p. 430u 
(Kor011on Straits) . 

Stellaster belcheri, ]'isher,· "Stamshm; of the Philippino Seas", Bull. United 
States Nationll.l Museum, 100, Vol. 3,1919. p. 326 • . 

'1'lle dorsal surface is convex, with two 01' three large, conical tubercles on the line 
extending t;, the centre of the arms.. The arms are slender, tapering, rather largeI! 

.. than the diameter of the disk. 

'rhlS species is intermediate between Stellaster Childreni and S. incei, having: the·. 
white colour and the slender a.,nns of the former and the convex back and tubercles of 
the latter; ;mt tbe tubmcles are larger and fewer, and the arms are more slender, t 
having only a single series of plates between the marginal ones. Gray (l'}JJ cit., ] S60), 
reporta that there were two specimens in spirit and one dried specimen· in the collect·ioll 
of the British Museum (Natural History). The localities from which this species was 
originally recorded were Amboina and New Guinea. 

Sllccimcns in the collection.-!Thlree wet-preserved specimens, 'one in the gallery 
collection and two m the Reference Collection, are represented III the Muselll1l 
Collection. 

1. Gallery. Collection. 

(1) One wet-preserved specimen, preserved 1D alcohol, exhibited III the Gallery, 
Locality: Ganjam Coast, Orissa State. 

'1'110 specimen is bleached. The dorsal marginal plates are large, more or less 
longi"h Ull'l rectanglliar with rounded upper margins. The dorsal marginal 'plates are 
more or less compleiely white. The aboral surface is pale, dirty greyish white, and be'lrJ 
small, irregularly scattered, round white tubercles on the disk. The middle row of plattlSo 
along the back of· each arm are enlarged and more or less hexagonal. On the under 
side, the ambulacral grooves are narrovy and the ventral marginal plates large and 
whitish. '('he large, triangular inter-radial spaces between tbe ambulacral grooves and 
the inner edges of the ventral marginal plates has large, mQre Or less rounded or squarish 
0. hexagonal plates. The ventral marginal plates bear a· series of fine, white spin~s 
;lot Jh~ir edges, but many of these spines are lost in the present specimen. 'rhe .;:;tarfish 
it! flattened and depressed and only slightly convexly elevated over the region of tIle disk, 
the inter-radial spaces on the aboral surface being somewhat conspicuously depres8ed. 
The inter-radial margins are deeply concavely curved . 

. Measurements: R = 54 mm. 

r = 24 mm. 
Overall tip to tip diameter: 95 mm. 
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n.· Reference Collection. 
(2) Two wet-preserved specimens (probably from the Madras Coast), purcha.sed 

from the Ennur Fisheries Biological Station in 1950. 

Of these two specimens, one is larger and one more dark-coloured, being of aI 
somewhat variegated brownish grey colour above and the other smaller and almost uni
formly white. The arms are tapered and narrow towards the tip and the inter-ra.dia.l 
spaces deeply concavely excavateu. The marginal plates are large and conspicuous and 
Nihe plates on the dorsal and ventral surfaces of the disk and arms are also large more or. 
less hexagonal, and clearly visible. 

Measurements: (i) of the larger specimens: 
R = 38 mm. 
r = 15 mm. 
Overall tip to tip diameter: 66 mm. 

(ii) of the smaller specimen : 
R. = 25 mm. 
r = 11 mm. 
Overall tin to tip diameter: 45 mm. 

Stellaster Incei Gray. 
FIGURE 70. 

Btellaster incei, Gray, Proc. Zoo!. Soc. London, 1847 p. 76. 

StBllaster gracilis, K. Mobius, Neue Seesterne d. Hamb. u Kie1. Mus. 1859, p. 12 
Taf. i, figs. 3, 4. 

,st(lla8ter gracilis, Mobius, Neue Seesterne des Hambur-gerund Kieler Museums 
Abhandl. a. d. Gebiete Naturw. brag. v. ds., naturrwiss. 
Verein, Hamburg, Vol. 4, figs. 3 and 4. 

Btellaster incei, Gray, Synopsis of the Species of Starfish in the British Museum 
(Natural History), 1866, p. 7, pI. 5, fig. 1. 

;Btellaster squamulosus, Th. Studer, Abhandl. Akad. Wiss Berlin, 1884, iv, 
p. 33, Taf. iv., fig. 6 . 

.8tellaster incei, Sladen, Report on the Asteroidea Collected by H.M.S. Challenger, 
Zoology, XXX, 1889, p. 322. 

Stellaster incei, Doderlein, L., Semon's ZooI. Forsch. in Auster. & C. Bd. V, 
f. 3, 1896, p. 337 . 

..8tellaster incei, Doderlein, L., Ibid., 4, 1898 . 

..8tellaster incei, Bedford, "On Echinoderms from Malacca and Singapore", 
Proc .. Zoo!. Soc. London. 1900, p. 295 • 

..8tellaster incei, Koehler, R., Shallow Water Asteroid- dea collected by the Royal 
Indian Marine Survey Ship, "Investigator" Indian Museum, 
Calcutta, 1910, p. 80. 

Stellaster incei, Brown, Echinoide3, and Asteroidea from the Mergui Archipelago 
and Maskos Islands, Lower Burma, Proc. Roy. Phys. Soc., 
Edinburgh, XVIII, 1910, p. 31. 

SteZlaster incei, Simpson and Brown, AsterOidea of Portu~ese East Afriea, etc., 
Proc. Roy. Phys. Soc., Edinburgh, XVIII, 1910, p. 50. 

SfeZlaster tncei, Fisher, "Starfishes of the Philippine Seas," Bull. United States 
National Museum, 100, Vol. 3, 1919, p. 826. 
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Fisher (loc. cit.), reports, commenting on the Philippine 'specimens of St.eZZasi.e". 
,nOM ~ha1! Sladen considers Stdlaster incei and the preceding species, Stellaster belch
eri, to be growth stages of one and the same species. Fisher _reports that the specimen~ 
from Philippines collected by the Albatross are mostly small, and, as in the case of 
Doderlein's specimens from Thursday Island (loc. Git., 1896), are referable t() 
"belcheri" . 

However, the specimens of these two species contained in the collection ot the 
Madras Museum, collected from the East Coast of South India, are sufficiently distinct" . 
.and hence, in the absence of more specimens representing intermediate stages, the two. 
species an~ t.reated as distinct and described as s'.lCh in the present account, but it is 
quite probable, as Fisher admits, that the two are one and t.he same species and that 
"belcheri" represents the earlier stages is the growth of the species "incei". 

l.'he granules are fine, bead-like and well spaced out. and the membrane very thin. 
l.'he furrow comb consists of seven or eight rather slender spines, the median more 
~mpressed than the laterals, and all webbed for half their length. The sub-ambulacral 
spines. are two to four in number, flattened, r.ouI!.d-tipped and unequal and arranged in 
'a longitudinal series. Immediately behind the adoral furrow spine is often a prominent 
pincer-shaped slightly tapering pedicellaria. In very small specimens the subambulacrai 
'Spines are represented by a rOw of granules. 

Tbe abactinal plates in adult and sexually mature specimens are large, five to seven 
in each inter-radius being the largest, and on the margin bordering the papular areas,. 
scallopped. The carinal plates have two short lobes on either side, and the adradial 
plates on the rays have two lobes also on either side, which as seen from below, overlie 
th~ edgs of the carmal and the other adjacent longitudinal. series. In the cent.ral . 1 
area of the disk, the plates bave five or six more prominent lobes. There are three or 
four papulae to each pore uetween the lobes of the plates. 

The gonads, in mature specimens, form a single large cluster, one on each side of 
the membranous interbrahcial septum, ten in all. 

'l'he type locality of this species is cited as "North Australia" by Gray. 

The body is purplish, .minutely granular; the back bears scattered, conical, con~ 
vex tubercles, those down the pantre of the arms being the largest. The lower marginal 
J~lates an fia,ttish. This species was originally recorded from North Australia, but it 
seems to be widely distributed in the Indo-Pacific Region, being known from Singa-
pore and from the Indian Coasts. ' 

This species is very much like Stellaster Childreni Gray (Annals and Magazine of 
Natural History, 1840, p. 278; Muller, Aster., 62 128, t. 4. fig. 3, Asterias equestrist 
Retzius Diss 12); but it is purplish when dry; the back is tuberculated. The whole 
surface is minutely granular, while the Japanese species (Stellaster childreni) is alway~ f 
white, the back smooth, and the granules on the surface are so minute and thin that ~ 
they are very easily eroded, and the lower marginal plates are more convex and the-
central ones much larger than the others. 

Koehler (loc. cit.), observes that the specimens examined by him in the Indian 
Museum Collection present many variations, evident at first on the length of the
ambulacral . spines, which in specimens of small or lesser size, are perhaps more or 
less developed, and next dn the pedicellariae. These are more or less numerous, 
~e number differing in different individuals. Mostly one observes specimens in which; 
~e pedicellariae are all alveolllrr, with the vllrlves ~aigh1i Ilrnd some slightly projecting, 
'Ilrnd others in which the pemcellariae are clellrrly vllrlvular, with the valves longer than 
broQod. Fina.lly. certa.in specimens examined by Koehler cont'ained both the alveolar 
a.nd valvular pediceUllrriae with the transitional stages between the two forms. Theae' 
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variations indicate :that the species cannot be .separated exclusively on the pasis of the 
forms of the pedicellariae even as in the case of Goniodiscus jorticulatus in which one 
observes sometimes alveolar pedica,uacia.e and sometimes valvular pedicellariae. 

There are also considerable differences in the number, the position 
dimensions of the tubercles on the dorsal surface. 

and the 

Bedforc. (loc. cit.), records that this is perhaps the commonest species of Starfish 
~ound 0"'1. the Coasts of Singapore. It lives at a depth of three to ten fathoms on mud 
Or shelly gravel aro'J.nd Singapore. Bedford has recorded a. specimen of this species 
infested by two specimens of the parasitic Mollusc Thyca; they were found fixed close 
together on the abactinal side. 

In this species, the black pigment is developed On a variable number of the ven ... 
tr0-lateral plates; thlS is sa.id to completely disappear in specimens preserved in alcohol, 
but is retained in specimens preserved in formalin. In only I!Io few specimens, jihe 
bnder side of the starfish is pigmented. In tb/e majority of cases the under side is pale 
trr white. As in the case of the black pigment often found linning the bodS cavity ot 
the Holothurians, the use of the black pigment in this species of starfish on' the 
ventro-Iateral plates is not properly understood. 

The distribution of this species mostly ranges from Singapore to Australia and 
thence extends northwards to the Korean Straits. But it has been recorded also from the 
Ganjam and Orissa Coasts and the Coast of Vizagapatnam on the East Coast of India. 
(Koehler, loco cit.). 

Fisher (loc. cit.), cites the range of distribution of this species as follows :-' 

East to the Mozambinque Coast (Simpson and Brown), India and Ceylon, Mergui 
Archipelago. Sumatra and Singapore, Philippines to Korea(? Sladen), south to New 
Guinea, Arafura. Sea, Torres Stra.iii, North, Norih-Easi! ILIld South Austra.lia.. The 
:bathy-metric rango extends from 3 to 74 fathoms, usually under 50 fathoms. 

Specimens in the collection.-Two wet-preserved specimens in the ReferenceJ 
Collection (preserved in spirit). Locality: Santapalli, "Madras Presidency" (Tamil 
Nadu). 

The specimens are fairly large, pale creamy brown in colour above, and creamy 
white below. 

One of the specimens has one of its arms broken towa.rds its ~ip. 

The specimens are convexly arched above. The plates on the dorsal surface are 
irregularly polygonal and varied in size and fIt in closely as in a mosaic. There are a. 
few whitish, small prominent, conical Or rounded, raised tubercles,,, The marginal 
plates are large, whitish and longer than broad, those on the inter-radi'J.s being the 
largest. On the ventral side, the ambulacral grooves are narrow, and bounded by an 

internal row of small spineS Jjordered externally by a roW of larger, whitish, da.ttanecl 
spines. The marginal plates on the ventral surface are as large as those on the dorsal 
surface and are white and rectangular, being higher than broad. The ~entral pla.tea 
between the marginals and the ambulacral grooves are irregular in shape and size, more 
<or less rounded and closely juxtaposed. 

Specimen (i) : Entire, with the tips of the arms almost intact. 
Measurements: H = . 56 mm. 

r= 24 mm. 

Overall diameter (from tip of one ami to tip of opposite arm)': 106 mm. 

Even in this specimen, the very extreme tips two. of the arms are bro~en . 

.257-1-24A 
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The raised tuibercles on the dorsal surface are few and sca.ttered. 

Specimen (ii) One entire arJIl. is proken aud the tips of two of the other arms are 
also broken. 

Measurement: ' R = 61 rom. 

r = 25 rom. 

This specimen is slightly larger than the preceding one. The groups of smalJ 
pores present in depressed areas on the margins of the pla~es on the dorsal surface ara 
clearer and more well defined in this than in the preneding specimen. 

The raised tubercles on the dorsal surface are more numerous and scattered. 

The specimens, during glife, are purplish. The surfa.ce is minutely granular. The 
ventral marginal plates are somewhat flattened. 

Genus Goniodlscus Muller and Troschel. 

The body is in the form of a pentagonal disk which is flattened on both sides. There 
are iwo rows of large marginal plates, the upper surfaces of which are completelyj 
~anulated. The abactinal area is covered with stellate plates, leaving wide interspaces for 
the passage of papulae. The upper and lower series of marginal plates meet each other 
along the thick margin, and due to the presence of this double series of marginal plates, 
the pentagonal disk comes to possess a definite, vertical lateral surface. The oral ':1nd 
.boral areas are inlaid with granules. The anus is subcentral. 

'A single species, GoniodiscusqTonulijeTus (Gray) is represented in the Museum 
Collection. 

Goniodiseus «raauliferus (Gray). 

FIGURE 71. 

A'IIIthenea granulifera, Gray, Proc. Zool. Soc. London, 1847, p. 77. 

A'IIIthe'lllea gra'lllulifera, Gray, Annals and Magazine of Natural History, 1847, p. 198. 

A'IIIthenea granulifera, Gray, Synopsis of the species of Starfish in the British 
Museum (Natural History), (with figures of some 
new species), 1886, p. 9; pI; v, fig. 2. 

GOfl.ioiliscus granuliferus, Sladen, Asteroidea, "Challenger" Reports, Zoology~ 
XXX, 1889, p. 754:. 

The body is in the form of a thick, pentagonal disk, with the arms fairly well 
developed, broad and blunt and with the inter-brachial areas broadly oonca,vely curved 
and not angular. Both surfaces are covered with small, roundish gran'J.les, and the back 

," 

is provided with rather convex ossicula. OI1,e Qr WQr~ f'IIlljrll tWQ-lipped pores are present f 
on some of the ossicula of the oral surface; the back is sub-tubercular and the ossicula. ~ 
are all covered with l&rge, roundish granules. 

The arms are as long as the diameter of the body; the back of the arms is furnished 
with one or two scattered tubercles. 

In some specimens, the back is furnished with a blunt tubercle on the centre of each 
of the ossicula. of the middle of the back. This condition appears as a well marked 
variation in this species. 

This speciP8 is easily dis'tiinguished from the closely rela.ted species, Anthenea 
hberCt4af~ Jjy ~8 smaliler granules on the surface, the length of the arms, and th~ 

iSIIil!tll size of the two-lipped pores; those of the dorsal surface are very minute. 
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This specie3 occurs III the Indo-Pacific Region over a wide area, Sladen (lac. cit.), has 
spcifically recorded it from the Chinese Seas in his "Challenger" Reports. 

Specimens lin. the coUection.-One dry-preserved specimen is exhibited III the 
Gallery. Locality: Pamban, Gulf of Manaar. 

Although this specimen has been collected from Pamban, this species has not been, 
previously recorded from this area and has not teeu mentioned in the Bulletin of this 
Museum on the l.Jittoral Fauna of Krusadai Island, in the Gulf of Manaar, Vol. I, Nu .. 
1, 1927. This species is therefore being recorded here for the first time as occurrIng m 
the Pamban area in the Gulf of Manaar. 

The specimen is moderate-sized, dark rufous-brown. i'he dorsal marginal plates are 
large, oblong, being much higher than wide. Both upper and lower surface are covered; 
with sniaJl roundish granules. The dorsal surface bears rather convexly raise ossicula. 
The median rows of plates along the back of each arm (running from the centre of the 
disk) are slightly enlarged and more or less hexoagonal. The central portion of the Jisk 
bears a few small, rO'J.nded, scattered tubercles, the arms are short, thick and broad at 
the base, merging broadly with the disk. The arms are as long as the diameter of the 
uisk. rrhe lips of tIle arms are broadly rounded, blunt and obtuse. 

Measurements: R = 52 mm. 
I = 31 mm. 

Overall tip to tip diameter: 104 mm. 

Fa.mily OREASTERIDAE 

( <= PENTACEROTIDAE. ) 

The family Oreasteridae was formerly known by the more familiar name, Pentacero
tidae. It is characterized by the reticulate skeleton enclosing papular areas in its meshes. 
U'he body is supported by roundish or elongated plates covered with a smooth Or granular 
skin, pierced with minute pores between the tubercles. 

This family includes moderate-sized to large-sized species of Sea stars. The body is 
of a broad shape with short, broadly based arms which may sometimes be reduced to 
such an extent as to be represented by merely angles at the periphery oithe pentagonal 
disk of the body. Tubercles are typically borne on the nodes of the reticular network, 
specially along the carinaIs., and may attain a considerable size, Large marginal plates 
are present, but are often concealed from view from above. 

Most of the species belonging to this family are confined to the Indo-Pacific Region 
and almost all are littoral forms ('c('uring in the warmert ropical waters. 

The family Oreasteridae, as originally conceived by Doderlein included a number 
of genera belonTug to the family Goniasteridae, and the family Oreasteridae, as at present 
constituted and accepted, therefore, more strictly corresponds to the subfamily Oreasterinae 
of Doderlein which includes the typical genera now regarded as property belonging to 
the Oreasteridae. 

According to the earlier system of classification, which is by far the more familiar and 
had been followed till recently by most; authors, only two genera of this family, namely, 
Oreaster and Asterodiscus were represented in the Madras Museum Collection, the for
mer by three species and the latter by one species. All the specimens of these species 
in the Museum Colleclion have bf'en collected from Pam'ban, Tuticorin and other locali
ties in 'the South on the East Coast. 
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In Asterodisusthe body is somewhat depressed, the arms shor-t and round.ed, and 
the body is covered with numerous close-set,fiat-topped, unequal small tubercles, and 
the whole body itself actually appears to be covered by a rough, warty skin. The mar
ginal pla.tes are concealed except for ~wo ()Onspicuous ones of the aboral surface of the 
tips of the arms. . 

In Oreaster on the other hand, the body is convex above, the arms proportionately 
longer a.nd the abor&] surface bears numerous immovable, more widely spaced tubercles, 
including a carinal row. The marginal plates are evident, though not conspicuous. 

Actually, however, IDoderlein whi made a detailed study of this group (in this Mono
graph on the Oreasteridae and in his treatise on the Oreasterinae of the Siboga Expedi
tion), has established a new genus, Protoreaster.(based on certain minor morphological 
details), for the reception of the species O. linckii and O. nodosus and hence the species 
linckii should strictly speaking, be referred to as Protoreaster linckii. 

Similarly, the familar species formerly more commonly known as Pentaceros 
hedemanni and which was later more appropriately referred to the genus Oreaster and 
designated as Oreaster hedemanni, is now found to be referred to by Doderlein to the 
genus Pentaceraaler and described under the nalll~ of Pentaceraster multispinus which 
has since been E?stablished as a synonym for Orea3ter hedemanni. Hence the species 
referred to in the earlier Bulletin of this Museum (" l..Ajttoral Fauna of Kr'.lsadai Island 
in the Gulf of Manaar ", Bulletin, Madras Governmel1t Museum, Natural History, I, 
No.1, 1927), as Pentaceras hedemanni is described under the cGfl'ently accepted name 
of PentaceTaster rnultispinus in the present account. 

In the Madras Museum Collection, the three speci~f, formerly clubbed together under 
the single genus O'l'east6'l, and. referred to as O. h~emanni (Pentaceras hedemanni) , 
O. thurstoni and O. lickii have therefore now been split up according to theri correct 
systematic poSItion and assigned to different genera and designated as Pentaceraster 
multispinus, Oreaster thmstoni and Protoreaster linckii respectively and have been des
cribed accordingly under these respective genera in. the present account. 

Specimens of the fil'st two species represented. in the Museum Collection have been 
collected from Pam ban in the Gulf of Manaar and those of the third species from 
Tuticorin. 

These three species, although assigned to diffArent genera, are still somewhat closely 
related, and may be distinguished from one another as follows ;-

1. Spines very big and robust, mostly very long" 
thin and pointed; a distinct apex central 
areas are formed within the five a.pica~ plates. 
Colour reddish. Sometimes the spines are 
thick, and bluntly pointed: 

-Spines shorter or poorly developed and often 
reduced into tubercles; apical area not distinct 
as above; colour more variable, sometimes 
purplish bluish reddish grey, etc., with more 
variegated patterns ; 

2. Dorsal surface of the disk strongly raised and 
projecting; tubercles relatively large 8Dd well 
developed. Adambulacral spinulation not trio 
placanthid ; 

-Dorasal surface of disk only moderately elevated; 
spines exceut the five apica1s, as a rule poorly 
developed. Adambula.cral spinulation is tripla
oanthid (i. e., in three rows); 

Protoreaster linckii 
(=Oreaster linckii), 

2. 

Pemacteraster 
multi8pinus 

. (=Oreaster 
, hedemanni). 

Oreaater tMJ/r8tom' 
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Gmus Pentaceraster Doderlein. 

The body is more or less raised towards the centre of the disk. The arms are of 
moderate length (R = 2 to 3 r). Two rows of <terso-lateral plates extend into the free 
arms. Nearly all the dorsal and marginal plates may be enlarged. They may be spiny, 
knobby, or in the form of conical, tubercle-like structures. The apical spines are the 
:longe," and, aE> a rule, with naked tips. The dorsal plates are joined together oy Illllllero,i,,' 

reticularia (most often about 4 to 6 aro'.lnd each plate). The entire dorsal side and the 
marginal plates are covered by a nearly uniform, fine layer or granules. Rarely, the 
granules at the tips of. the bigger spines are modified into polygonal, plate-like str.:lCtures. 
trhe original, rounded cranules which cover the ventro-Iateral plates become, especiallY; 
in the case of bigger specimens, exceptionally long and form a rough, sometimes spiny 
surface. The pedicellariae on many of the adambulacral plates, on most of the ventro
lateral plates of the 1st rOw and also on other skeletas plates and supra-ventral as , have 
alveoli. Two to three rows of spines are preserit along the ambulacral grooves, the inner
most row having 6-11 thin spines and the 2nd row 2-6 very thick (big) ones. Often a third: 
:row also makes its appearance sooner or later. In normal-sized specimens of all species of 
this genus, there are apwal spines and a few carinal E'pines, and lower marginal spines 
'are always present at the tips of the arms. Most often, central and dorso-Iateral spineS! 
are present at leost on the disk. Thlere are also found generally the upper marginal 
~ine8 in the middle of the arm and the lower marginal spines in the inter-radii. The' 
last upper marginal plates near the 'tips of the arms are practically without spines. 

The gen'.ls Protoreaster is sh-arply dema~cated f~olll the ge~us Pentaceraster by the 
fact that the out.er marginal plates and also most of the bigger spines are covered witb 
IBn uniform', fine. granular layer, and also further by the fact that this layer on the venh/'O
lateral plates is very unevpn snd rough, and has the tendency to become spiny and that in 
bigger specimens :1 third row of groove spines apI-,ears, and above all by the presence of 
conntless inner reticulana. ' 

The genus is by far the richest in so far as 'the number of species is concerned, under 
the family Oreasteridae, and is distributed throughout the whole of the tropical Indo
Pacific Region, from Mozambique up to Panama and from Liukin Islands up to Queena-
land. 

A sincrle species of this genus, namely, Peutace'naster multlspinus (formerly more; 
familiarly °known as Pentaceras heder,nanni, and more recently as Oreaster hedernannz) , 
is represented in the Museum collectIOn. 

Pentaceraster multispinus (von Martens). 

FIGURE 72. 

Pentaceros nodosU8. Gray, Annals and Magazine of Natural History, 1840, r- 277, 
Billiton. 

Oreaster muricatu8 var. multispina,. von Martens, 1866, Arch. f. Naturg. Bd., 32, 
p. 79 and 81, Flores. 

Oreaster hedemanni, Lutken, 1871, Videnskab. Meddel., p. 255, 263, BHliton. 

Oreaster kedemanni, Bell, F.J., "On the species of Oreaster" Proc. Zool. Soc' 
London, 1884, p. 71. 

Oreaster grayi, Bell, 1884, ibid., p. 83 

Pentaceras Hedemanni, Koehler, "Shallow Water Asteroidea Col1ected by the 
Royal Indian Marine Survey Ship 'Investiga4-or' ", 
Indian Museum, Calcutta,1910,pp.96-98; pI. x, fig. 6; 
pI. xi, fig. 7, BilJiton. 

Pentaceraster multispinus, Doderlein, 1916, Zool. Jahrb. Syst. Ed. 40, p. 430. 
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Pentaceros hedemanni, Gravely, "Littoral, Fauna of. Krusadai Island, (in the 
. Gulf of Manaar)", I, No. 1, 19~7, p. 169. 

Pentaceraster multispinus, Doderlein, Siboga Expeditie, Oreasterinae, XLVI, 1936, 
p. 336; p.L xxiv, fig. 12; pI. xxvi, fig. 1-3. 

This species had long been known by its more familiar and commonly accepted name 
Pentac.eros. hedemamd ara is one of the commonet-t species of the larger type of Starfish 
met wIth In Mandapam, Pamban, Rameswaram and ether localities' around the Gulf of 
Manaar, but Doderlein (loc. cit.), has established that this is only.a synonym for Penta-
cerasttJr mlllhspinu8 which name has priority over the former. . 

Pentaceras hedemimm was .originally described by Lutken after a specimen collected 
from Billiton. Koehler (loe. cit), reports that he had been able to study the type specimen 
pf ~his species which is found in the Copenhagen Museum. The specimen is reportd to 
be in a very goo.'l state of preservation and is preserved in alcohol. It is not of a very large 
size, its measurements being cited as : R 60 mm.; r = 24 mm., and Lutken thought 
that it was a young specimen. 

The dorsv,l surface is very strongly raised and projecting, while the ventral surface is 
excavated, and the anirnal, when placed On a horizontal support rests only on the extremi
ties of the arms. The disk is relatively large. The arms are merged with the disk at their 
base which is very iarge, but they are nevertheless very distinct. They narrow down 
rapidly up to the extremity and their form. is triang'.llar. The dorsal carina is well marked 
The five apical tubercles are sufficiently well developed, and they termin,ate in blunt 
points. They form a pentagon of rather small diameter and which bears in. its middle' a. 
tubercle; slightly developed. From each apical tubeIcle, plOceeds a carina! series of smaller 
tube,rcles which Jo not :l.ppear On all .the plates and which are wanting on the last four or 
five plates. These tubercles are about seven or eight in number on each 8rm and their 

sizes diminish regularly as one moves further away from the disk. On each side of the 
carinal row, appears a primary row of plates very close to the carinals; next, outside this, 
there is a second row whirh does not pass beyond the middle of the arm and disappears 
toward~ the fifth dorsal marginal plate. Each plate is joined to its neighbours by aboub 
\half dozen small tubeeules which 'together form very regular patterns at least at the 
base of the arms. 'The five apical plates are similaJly bounded to their adjacent plates by 
eight projecting and elong-ated trabecules, each gc0up lOl'mipg a very regular and elegant 
pattern .. Likewi"le, the ajr pores sunk in between these o~sicles are very clearly defined as 
noted by Lutken. Certain plates of the latero-dorsal row are raised into tubercles, but 
thse are not verY numerous; there are two to four ~uch t:Ibercles on the first row and one 
or two only on the seconn. The madreporic plate dose te, the apical pentagon, is rather 
small and almost circular. 

4· 

• 

The poriferous areas are small, but numerous and Ivery distinct; there are four rows "/ 
of such areas lJ,t the base of the al'ms. The first row, between the carinal plates ahd the 
first latero-dorsal series, includes a double seri6s of alternate areas, small, rounded' or { 
irregularly polygonal, well defined; and extendinf, up tu t~e .extremity of. the arms. The • 
third series is only distinct, at the base of the arms and It IS merged WIth the external 
areas, which<!.re hrge p,nd sunk between the dor&al margin~l plates. In add~tion, again 
fin the middle of the inter-radial rows, there are so;me porlferous areas WhICh do not 
belong to any distinct series. Within the apical pentagon, there occurs, equally, about 
twenty areas, r:lthcr un~qually separated by irregular projecting ossicles. 

The dorsal marginal -plates, numbering about fifieen, constitute a very. disti~ct .border. 
They are rather projecting, a little almost as long- as broad and narrowed m theIr mternal 
half for allowinG place to the porifetous areas of the external row. The first plate of each 
series is generany smooth and pl~in, a~d more frequently .. the second is equ~lly so. The 
succeeding ones are raised sometImes mto a rather P!oJPctmg tubercle, termmated by a. 
rounded spine, aDd on each SIde there are fou: to.15iX plates thus 3,rmed; towards the 
extremity of the arms, the plates always rem am SImply convex. 
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'rhe latero~ventral p:ates, large and rather less numerous, have quite distinet con
to!lrs, and they are reg::tlarly disposed in series. parallel to the adambulacrals; they form 
evenly transvene rows extending from 'the adambulacrals to the ventral marginals. 1'h& 
plates of the first series are almosG squarIsh and t'xten<1 a.lmost up to the extremity of the 
4trms.Thosa of the second row start from a large, unpa.ired plate which occupies tih. 
tniddle oithe inter-radial areas and they do not pass beyond the fOTI.rth ven'tral marginal' . 
plate. A third bedes extends up to the third ventral marginal plate; finally, a few other, 
series, very short, complete the ventral areas. All these plates are covered with large. ; 
Aa~ granules, becoming sm&ller towards the border. The valvular pedicellanae' 
appeal only on the plates contiguous with the adambulacarls; the larger plates ha;e t,wo 
the others only one. These pedicellariae are of average dimensions and are pla;ced eith~ 
perllendicularly or obliquely in relation to tre furrow (ambulacral groove). 

'1'he ventral 1lJ:t!'gm.:11 plates are qUIte distinct, a1:1d form a rather wide border; the, 
correspond· exactly to the dorsal marginal plates. They are a little wider. than long and 
covered with granule", very elosely crowded to€!{~ther and very regular, flattened, and 
identical with those of t.}-,e ventral plates l1nd be%ming smaller towards the border. The 
pedicellariae are wanting. The two or three first plates carry towards the middle of their 
external border a. small. conical and obhse spine. the Imcceeding plates are smooth and 
spineless; then the spines appear again towards the extrerr.ity of the arms,. sometimes on 
one and more frequently on two plates. The terminal spines are a little more developed 
than those of the first plates. ' 

The intern'll adamblllacral spines are about sever .. in number and disposed in Il 

triangle. The spiCles 0f the external row are two in number; they are rather long, flattened 
Qnd obtuse at !he extremity. Sometimes the number IS raised to three, and the oral spine 
IS always smaller. n~t" .. een the two rows and on the oral side of the plate appears a lar~e 
pedicellaria with claw. Outside of the second row there are three or even four flattened 
granUles, more or less ihstinct, and which gradually lead on to the granules of the vent!':\I 
plates. 

This speniea is widely distributed in the Indo-Pacific Region ftnO has been recorded 
from several stations co;vered by the Siboga Expedition as mentioned in Dod0 rlein's Re
port (lac. cit.). 

This species is very common at Mandapam, and in moderately shallow water at low 
tide on the western side of Kutikal Point, lying on the bottom. Dr. Gravely (lac. cit.) r 
reports tlJat only specime~8 from the former locality were preserved in the Madras Museum 
coIlection hut thnt tho3e from the latter localitv were almost certalnly identical with 
lIhem. H~wever, subsequently, a D!lmber of specir'nens of this species have been. collected 
from the laO'ool1s arollnd Krusadai Island and from the shallow mud flais at KutikaI point 

b • 

and a-dded to the M nSellTlJ collectIon. 

This species is much the largest starfish represented in the Museum Collection, WIth 
a. big and rather sparsely tuLerculated disk and re1.ativel~ short, thick alms. There are five 
rs1her large tul>ercles ar1"lnged pentagonally on the aboral surface of the disk, from each 
ci which 1\ row of tuhrc1es extends to the tip of the correspondillg ann. 

Specimens i't tile (;f)lltJOtion: Two specimens (wet preserved) from Mandapam in the
Reference Colledion ana two specimens (one c1ry-preserved and one wet-preserved),: 
presumably from Pamb~D, exhibited in the Gallel'v collection are represented. 

1. Reference Collection-
Two specimens, ,,('t-preserved. Locality: Malldapam, Ramanathapuram District. 

One is la.rger, mor€ or less pin~ish orange, wi~h thE' lo~er sTI.rfa,ce very pale, .almost 
whitish while the other, which is slIghtly smaller, IS dull dIrty greYIsh brown. WIth the 
lower s~rface pale Irrownish greY' and the tip~ of the short, thick-set arms more sharpJy 
curved upwards. 

257-1-25 
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The tubercles aud the raised net-work-like -patiE:rn of ridges separating the' pori
fdit;us ~s -art> distinct, more 80 in the larger specimen. 

',-l -, ,_ . 

The ventral marginal plates and the plates on the large triangular areas on 'he , 
..t'surface ,are profusely covered by small granules. The ambula.cral grooves are· 
IlIft'Ow ; and ,the podia with their large, rounded, terminal suckers are d1S~ind _, aDd ~ 
protruding. The dorsal marginal plates ,are each raised in a rather projecting tubftcle 
krminated by a spine: The oral side is deeply concavely depressed., 

Measurements: 
,(i) of the larger specimen: 

R = 85 mm. 
r =; 4i mIn. 

Overa.ll diameter 'from tip of one arm to tip of the opposite arm : 158 mm. 
(ii) of'the smaller_ specimen: 

R = 73 mm. 
r = 8~ mm. 

Overall diameter rrom tip of one are to tip of the opposite arm: 12g mm. 

The valvular I)edicellariae are present only on the ventral platas which are 
.cljatJent to the adambulacrals. Some plates carry two, and others ,Jnly onei and ,aN 
orie'llted-·either .perpendicularly,or obliquely, in.relation-to theambulacra.l fDJTOW.-' ___ • 

; II. Gallery Collection- -J! 

',- " (i) One large specimen, dry-preserved. The tubercles are very large, black ~~~.. 
prominent. The dorsa.l surface is dark reddish purple, with 'Scattered spots and tubef"'~ 
eles. The reticulated, raised net- work of ridges on the back of the disk and rays are 
prOminent. The row of short, thick, spine-like tubercles along the ventral marginal 
plates of the arms are very distinct. " . i . ;j;:; I: 3 it {)',~ 

4. ... 

This is an exceplionally large specimen of this species, but the eXllct locali~ W 
not recorded. Presumably, it has been collected from Mandapam Or Paniban. - . 

Measurements: R == 194 mm. 
r = 79 mm. 

Overall diameter Yrom tip of one arm, to the tip of lhe opposite arm: Over 
one foot. ,.: .' U~ J 

(ii) Medium-sized specimen, wet-preserved. 

The specimen is uniformly dark brown above, paler brown below. The J~!\t>f. 
:tubercles along the b~ck o.f each arm is very pr?minent, consisting Of blm~;'co1i~cral' ~r 
rounded tubercles. 'Ille tIpS of the arms are slIghtly tumedupwards;:'Tbc -'"lfaileitj 
ridge-like areas on the dorsal surfaCE are very prominent and form a. close net-work 
enclosing depressed, pit-like, flattened areas in the meshes of the network. The ven
tira.l marginal plates bear a row of conical, fairly sharp spines. The dorsal ma.rginal 
plates are oblong, almost oval or triangular in shape, being narrowed above, and with 
lheir apices pomting away from the ventral surface. 

The exact locality of the specimen is not recorded, hut it is probably from Pamban. 

Measurements: R = 122 mm. 
r = 46 mm. 

Oyerall diameter Irom tip of one arm to tbe tip of t.he opposite arm: gga mm. 



) 

Genus Oreaster Muller & Troschel. 

The body is either rather flat 01 m the form of a heavily elevated pyramid. ~ 
arms are short lR = 1.7--2.3 r). 'The apical plates as well as most of the. carin", 
plates are padded or tubercular. and are of the same size, with one. or .many. shor_1i 
naked spines; likewise most of the upper and lower marginal plates, ceo.tral plates ana 
dorsal plates of, the disk and the aIms. In the centre of the disk is a single big spin .. , 
from W'hich1he rows of radical plateEi radiate. The bigger dorsal plates are connectec) 
by reticularia. Large, poriferous areas are present in an the comers of the plates on Jihe 
dorsal side up to the upper marginal pla.tes, spread over. the surface of 1ihe dorsal platell 
and fuse frequently. Between the ventro-Iateral plates are only a very few odd addi
.onal plates, which hardly disturb the regular arrangement of the ventral plates. The 
whole dorsal side and the margi'1lal plates are covered with a layer of fme granulu, 
which, on the ventral side becomes considerably coarser and bigger. All the ventral 
plates are with one or more robust spines or a wart (tubercle) in the centre. 

Alveoli for the pedicellariae are. ·as a rule, missing in all the skeletal plates (except 
in O. clafJatu8, in which they are present on some adambulacral plates). The peclicell
ariae of the poriferous areas and the ventro-Iateral areas possess each one of j;hem .. 
cup-shaped small basal piece, which does not have any tubercle. Two rows ol 
autbulacral spines are present, the inner with three to six thin spines and the Ol;ltm:j 

with one bIg thick spine. 

The species of this genus occUr mostly in the Indo-Pacific Region but two species 
occur in the Atlantic, namely, Of'eCl8tef' reticulatm on the Amencn.n Coasts and O. 
clafJatuso on the African Coasts. 

In .the Madras Museum collection, this genus is represented by a single specie., 
Of'eCl8teT thtltf'stoni (the other two species in the Madras Museum .collection formerly 
referred to this genus as OreCl8ter hedemanni and OreCl8ter lincki baving be~n subse. 
quentlytransferredcto the genera. PentaceTCl8ter a.nd Protoreaster respectively and desig~ 
nated as PentacerCl8ter 71I't!tlllinus and Protoreaster Uncki cesp8c1;lveiy. AS mentioned. 
earlier). 

The species Oreaster #ltl'rstoni is represneted in the M'USeum collection by .& ilP"i-
men collected from Pam ban. in the Gulf of Ma.naar.' . .. 

Oreaster thu rstonl Bell. 

FIGu:RlI 73. 

OreiJ8ter tAur8toni, Bell, F.J" "Report on a Collection of Echinoderms made 
at Tuticorin " , Madras. by Mr. Edgar Thurston, 
C.M.Z.S., Superintendent, Government Central Museum. 
Madras", Proc. Zoo!. Soc. London. 1888, pp. 383-389. 

Orea&te'l' tkurstoni, Doderlein, Siboga-Expeditie, Oreast-erinae, XLVI, 1936, 
p. 310 . 

. This is a ~ical triplacan~hid form, with the spines, excep~ the five apicals, .... 
rule, poorly developed. {.rhe proporations o£ the larger radius to the mter·radius is ... 
follow8: H = 2.7 r. 

The disk is moderately elevated; the lophial spines are only just indicated; 'a 
spinuous tubercle is pres~nt both on the supero-and mfero-marginal plates; very rarely, 
more than one tubercle IS present on each such plate. There are no bpines on i •• 
ventral plates. . 

The anus are rather ~hort, wide at their base; the 'marginals· are aoouti 'tv;.~niy in 
number, both above and below Angles are forIL.ed ~ between the superb-marginals into 
which the pores edend. The spinuous tubercles are very slightly developed and abow 

DO indication of becoming sputes. . . 

25'1-1-251.'9 
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The adambulacral spinulation is triplacanthid (i.e., the spines are disposed in three 
toWS). The spines in the innermost row are eight in number, diverging very graeefully. 
Dot "ft-ry slender. In the middle and outer rows there are two or thr<:uspines in earll 
elustes. and these are, as usual, lJluch stouter; but the middle row i., much more Pt:0mi
nent than the outer. The granula.tion of the lower surface tends to take On a regula.r 
.pa.ttern, owing to the aggregation of granules into tufts, in the centre of which is a, spini
torm tubercle. rrhere are numerol'lS, sesesile, bivalved pedicellariae. The pore areas oJ 
lhe dorsal surface are very dUitmetly marked on ane! near the di.~k, but are rather 
'irregular near the sides of the aTJ:'ls. There is no central a.pical hpine. The five spmes . 
'which end the lophialline are large and prominent and have a marked tendency to double. 
The other spines of the lophial line are very inconspicuous. Along either side of that ( 
tine there runs a row of small tubercles; outside these, there is another row which does 
not extend 'beyond the disk; the tubercles of these rows are quite small and inconspicuous. 
The madreporic tubercle is large, situated just outside the apical region, and irregularly 
quadrate. The colour is ireamy yellow. In the largest specimen from Tuticorin, reported 
by Bell '(loco cit.), the measurements are cited as follows: 

R = 130 mm. 

r = 47 mm. 

Of the five specimens collected from Tuticorin, which Prof. Bell had referred to 
this species, three are reported to p(lssess the typical characters just enumerated. rJ'he 
other two specimens are said to differ to a' somewhat remarkable extent from . what 
appears to be the more typical form of the 'species. In one of these specimens tbe 
apical spines are reported tv be muc:~! less prominent tha'n in the typical fonns, while 
,the tubercles on either i-lde (jre E!lid to be much more distinctly spmoJe, lu,drnany of; 
the inferomarginal plates are It'I!0rted to bear several spinuous tUDe'0ie~ in a tuft. In 
~he other specimen, the apical spines are described as being large, while tbe tubercle. 
on either side are said to become quite prominent, the whole appearance of the specimen! 
being thereby quite altered and looking quite different from the typical form. 

These differences are only individual variations i'n one and the same speciea. and 
:do not justify their separation into distinct species. 

S(pecimens in the collection.-One dry-preserved specimen, exhibited in the Gallery. 
Locality: Pamban in the Gulf of ManIiar. 

• 

Tile specimen is a very large one, with numerous large, raised, blunt, conical 
~bercles, flcattered more or legs uniformly throughout the dorsal f,urface. However, 
five special1~T large tubercles at the ~entre of the disk from a pentagon and from each 
of these a row flf specially large tubtrcles radiate along the middle of e3ch arm. The 
di~ is large and the arms are rehitively shorter, broader and" more massive and 
hroad-based than in the preceding species (Pentaceraster multispinus). The. tubercle", \ 
are connected by a. network of prominent, raised ridges, the meshes of which form I 
spaces which are regularly triangular on the disk and proximal portions of the arms, . 
but irregular over the middle and distal portions of the arms. . Thes8 intervening. 
iUrf!l:Ce8 present a coarsely pitted or granular appearance. The tubercles on the dorsal 
marginal plates are small, short and bluntly conical. The ventral ill\rginal plates are 
"lmQSt smooth and do not bear epjne8. At most they bear small, blunt tubercles. The 
~pecimen is uniformly dark brown above, and paler brown below. The tips of the armlf 
It re broad and blunt and slightly turned upwards. The ambulacral grooves are narrow 
a nd the ventra.l surface is concave . . 

Measuremen~s : R = 144 mm. 

r = 78 mm. 

Overall diameter from tip of one arm to the tip of the opposite arm : 267 mm., 
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Genus Protoreaster Doderlein. 

'l'he body is more or less raised towards the centre of the disk. 'rhe arms are o~ 
~oderate length (H = 2-3 r). A number of carinal plates are enlarged, padded and 
knobby or conical, with or without a naked tip. When they are conical and oo.larged they 
are regarded as spines. Apical spines are always present. They are bigger than th .. 
others. All the ventral marginal plates and the dorsal ones in the arm angles (inter
,radii) are always without spines. The dorsal plates are either without reticulria or onl~ 
with solita~'Y reticuJ.aria. Large pore fields are present in all the angles of the plates on; 
the dorsal side up to the upper marginal pla.tes, and continued over the margin of tht$ 

, plates. In between the ventro-Iateral plates there are more or less numerous small an<l 
big supra-ventrals which, in bigger specimens disrupt the orderly arra.ngement of th~1 
,main plates. The entire surface is covered with granules, which, on the bigger pl';te., 
.espe.cially On the carinal and marginal plates and the ventro-Iatera.l plates form small, 

, polygonal plates bearing a smooth surface, and which, on the ventral surface is never 
knobby or spiny. 1.'he pedicellariae on most of the adambulaeral plates and On the ventro
latera.l plates of the first row and on other skeletal plates have alveoli. There are alway" 
only two rows of am'bulacral spines, the inner row being made up of six to ten thin ones~ 
and the outer row being made up of two t'o three thicker spines. 

,This genus is widely distributed in ~he tropical Indo-Pacific Regions, but ablen~ 
in the areas around Sa.ndwich Islands and on the Coa.sts of America. ' 

The genus Protorel18ter is sharply demarcated from Pentaceraster by the complete 
absence of the inner reticulariaand the structure of the outer grf.OTIular layer, which in 

;places. is made up of bigger and smaller flat plates, instead of being composed of fine" 
rounded gra;nules, and in never being uneven or rough or spiny on the ventrolateral" 

t area. 

, A single spe~ies, Protoreaster lincki, which is a characteristic bright reddish form 
with numerous stout, longish spines on the dorsal side, is represenied in the' MUl!Ieum 
collection by two specimens collected from the Tuticorin Coast. 

Protoreaster linckt (de Blainville). 

FIGURES 74, 75 and 76. 

Pentace'l'08. gibbus, var. muricatw, Linck, 1733, De Stellis, marinis liber singularia, 
p .. 23, pI. VII, fig. 8. 

A.sterias Lincki, de Blainville, Manuel d' Actinologie, 1834, p. 219. 

Pentace'l'08 ffl'Uricatus, Gray, Annals and MagaZine of Natural History, VI, 1840, 
p. 277. 

O,.easte,. m'U,.icatus, Dujardin et Hupe Echinod, 1862, p. 383. 

O,.easte,. Lirtckii, "Lutken Videnskab, Medde!., 1846, p- 156, Madagaskar, 
Zanzibar. 

O'l'easte'l' 'l'eirtka,.dtii, Lutken, Videnskab, Meddel.:, 1864, p. 159, Nikobalen. 

O,.easte,. muricatus, von Martene., p.p. Arch. r. Nat., 1866, pp. 57-88; 133-189, 
Mozambique. 

Oreaste,. muncatu8, Perrier, Pedicell., 1869, p. 74, pl. ii, fig. 3a.-b. 

PentaCe'l'08 m'Uncatus, Perrier, Arch. Zool. E:xper., 1876,p. 55 (239), Zanzibar. 
S~chelles, Ceylon. 

Perttacero8 m'Uncatus, Viguier, Squal. d. Stell., 1879, p. 197, pl. xi fig. ~ ph 
xii. fig. 8-11. • 
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Oreoate,. Lincki, Bell, F. J., "On the specics of Oreaster" Proc. Zoo!., Soc. 
London, 1884, p. 72, Mauritiius Timor, M.ozambique. 

Oretl8ter .. 6;,noordti, Bell, 1884, Ibid., p. 74. 

Ore(J8terLincki, Bell, Froc. Soc. IA~ndon, 1888, p. 384, Tuticorin-Madras . 

. . Pentacef'08 Lincki, Brown, Proc. Roy. Soc. Edinburgh, XVIII, 1910, p. 32. 
Mergui Archipelago, 7---;'2 m. 

Ore(J8ter reinhardti, Koehler, Shallow water Asteroidea collected by the Royal 
Indian Marine Survey Ship, "Investigator" Indian 
Museum, Calcutta, 1910, p. 101, pI. xii, figs. 2-3. 

Ore(J8terLincki, Doderlein, ZooI. Jahrb. Syst. Bd. 40, 1916, p. 423, fig. 1 .. 

Oreaster moc/,esttJ,B, Goto, Japanese Asteroidea, 1914, p. 444, pI. xv, figs. 
228 to 236 (Okinawa). 

p,.()toreastet· Lincki, Doderlein, Siboga-Expeditie, Oreasterinae, XLVI, 1936. 
p;.328; pI. xxii, fig. 6; pl. xxiii, figs. 1-7; pI. xxviii 
fig. 12. 

The disk is moderately high; the arms are moderately wide, and not a~ aJIaeutely 
pointed. 'l'he lophial spines are well developed, the apical spines being very prominent 
~ spine or hro are sometime developed within the apical region. 

About 18 marginal plates are present. The superomarginals alone form the sides 
of the arms, a.nd are alone prO\'ided with spines; these are QOntmed .flo the distal end. 
a.nd very considerably; from one to four may be developed, and in some specimens .they 
are ~ice a3 long as they are in others. 

The, adambulacral spinulation is diplacanthid (i.e., disposed in two rows). In thfi 
inner row, eight poorly developed spines are present, and in the outer, two which are 
JDuoli &~u1ier for each plate. The tips of the latter a.re often marked by several shallow; 
grooves. Often, a forcipiform pedicellaria is developed between each inner group 01 
adambulacral spines. . 

The separate ventral ossicles ca.n hardly, if at all, be made out under the extremelYi 
.coarse granulation by which they are ~overed; the separate grOOlules vary considerably 

.. m. size, . and a. few valvular pedicellariae are scattered among them. The granules oli th~ 
marginal plates are hardly less coarse. The dorsal surface is rendered markedly reti
cu1ate by the great size,.a.nd close approximation of the poriferous areas, two of which( 
pass along'each side of every ann. In the middle of the arm, the second of these ueu 
... y beequa.1 in length to about half the whole height of the arm ; sometimes, the canol 
necting processes of the ossicles become very delicate, when the whole side of the a.rn:e 
appears to form ~uge, poriferous areas. . 

- . Spines are ,very irregularly developed at the angle of the areas. Sometimes they are 
distributed SO reg.:I1arly thaI there is almost a regular row of spines running on either side 
of the tophial series; ~ other ca!'-es, they are completely absent. Sometimes. ~he spi'nea 
pf tlfe·lophial ridge itself ma.y be absent, but they are ordinarily well developed, as are 
al~.~ apical sp~ne8 and the spines that· stand below them on the sloping sides of the 
-disk. The granulation on the dorsal spines and ossicles is very coarse and extends quiiiEt 
to the tips ofth,,: s.pines. The madrepotIc plate is rather small and not con.spicuous. 

. . The colour of, the"spe,cimens (when dry) is reddish on the lower surfa;ce. The uppe ... 
. surface i'J 'also reddish whereth.e granules are· developed, with grey, poriferous areas . 

. In some cases, t);1e driei specimens are almost wh~tie, but this may, be due fa .bl~aching 
rand flle mode of drying:· ., . .... .), 

( 

.1 
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Bell. F.J.. (loc. cit.). examined a series of five specimens which were collected .1 
the same ·time and place (between tide marks, at JY.Lozambique in May. 1882») by Dr. 
Coppinger, ., H.1\l.S. Alert". and the above original description is based more or le8ill 
'on these specimens from Mozambique examined by him. but they are typical of thil 
lJl)ecies. 

The variations are very marked and are so frequent and so numerous in this species 
tha.t it seems iruposible to establish and definite "varieties" . The marginal an,d ventral 
plates with their coarse granulation, are s'J.fficiently strong and rigid to ensure the necea
J>ary protection for the starfish. The spines are additional defensive structures tha.t a.r'l 
not constanbly needed amd are developed more in accordance with the prevailing condi ... · 
ti9~ of the individual environment that to meet any general requirements of . the sp~e8. 
T;hey are. structures which have begun to disappear and their importance to, &sd nece&
sity for, the starfish may be assessed by the extent to which they v~ry in number and 
~~I»~ ¥~J;ent ,arms of one and the same. individual. 

, 
, ' .. :,!:~~ .,~'pecie~. stands .midway bftween 9. al~eolatu8, in which th~ infe~o-margina) 

mt&.1es .:ire also developed, and O. nodosus, III whlChthere .. ate I!O mar:glu~l !3pmes ~tall. 
This species has been recorded from the Indian Occa~, and specifically from MaurtiuI, 
Timor and Mozambique. On the Indian Coast, it has been recorded from Tuticorin. 

~ ~. ~f!eOi1Y'~8ein . .the Collection: (1) One specimen, dry-preserved, but retaining fairly; 
w~nmtpe;.Rr8m~,:r~dishcolour. Locality: Tuticorin. 

The ~p~cimen is deep reddish, with very strong, thick, long blunt spines aU' 
{)v~JslJtJ:ob)lokrof ,the arms and disk The spines are rather irregularly arranged,a.nd are 
{,}rowded ove!:' the hack of the disk, but there appears to be a fairly regular median raw 01 
spines along the back of each arm. Near the tip of the arm there are a few strong, 
~ateral spines also on the back of the arm. The dorsal and ventral marginal plates ar~ 
large, prominent and more or less squarish or oblong (rectang'.llar). '1'he spines on the 
back of the disk are connected by raised ridges enclosing large, triangular, depressed areas, 
the, s,l!rfac6~of which is finely granular. The armS are thick, and more or less sharply 
aemarcate.t -from the disk with blunt, broadly rounded tips. The arms maintain a more 
¢ 1_ umrorm thickness tblroughout, and do not taper appreciably towards their tips. 

Measurements: U = 108 mm. 
r= 61 mm. 

Overall diameter from tip of 
one arm tip of opposite arm: 182 rom. 

Thickness of arm at the base: 32 rom. 
Thickness of the arm ne&.r the tip : 27 mm. 

(2) There is also a similar specimen of almost exactly the same dimensions, wet
preserved (in aicohol) and exhibited in the Gallery, but the colonr is completely faded 
into a. uniform white. Locality: Tuticorin. 

(3) One dry-preserved specimen, collected recently (in 1969) from Appa Island, 
Kilakarai, in Ramanathapuram Dictrict.· In the living condition, th~ entire specimen: 
W~8 reported to. be bright red in c?lour, but afte: dry-preserv.ation.~ only the strong 
8pmes and the rIdges on the dorsal Slde and the entIre ventral surface retain their reddish 
colour, the meshes of the network of ridges and the rest of the surface of the arms on 
the dorsal side being of a full ochraceous brown colour. These portions (other than the 
lIpines and ridges) also prese~t a pitted or porous appearance. The ambulacral grooves 
on the ventral side are narrow and yeliowish at least towa.rds the centre. 

The spines on the dorsal surfa,ce of the arms are blunt, thick and conical and are 
dispoRed in three rows on the upper surface of the arms, those of the central row bemg 
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'he la.rge~t and wost numerous. There ~s af.. occassional spine near the edge of the arms. 
The tips' of t~J.e arms are blunt and slightly up-turned. The ventral i:lrface presents It . 

coarse and closely tuberculated appearance. 

Measureme'ats: R = 120 mm. 
r = 52 mm. 

Overall diameter from tip of 
one arm to tip of opposite arm; 2'14; mm. 

Genus Asterodiscus Gray. 

The body is pentagonal, coriacecus, depressed and covered with numerous, close
set, fiat-topped, unequal, small tubercles. The back is convex. The dorsal wart ilt. 
i'oundish, sub-central. The arms are short, rounded, with a pair of large, convex, kidney
shaped ossicula on each Ride of the tip of the arm above. The margin ig shnpie, rounded ~ . 
and concave beneath. The ambulacra bear a series of short, 'linear spines, placed jll' 

gronpl3 of four or five, each group on a separate ossiculum, and with two series of larger,. 
blun~, club-shaped spines on the outside of the ambulactal spines. The young specimens 
have indistinct inferior marginal ossicula. 

This genus is closely related to the genus Culcita, but is well marked and may be 
readily distinguished from all other forms of this family. The character of its abnctinal 
tegumentary structure is distinctive and'the pair of large marginal plates at the extremity 
bf the arms, d~stinguish it generically from the other members of the family. 

Only a single species, Aste:rod!scus. etlhefJans is r~!resentetd in the MU>Jeum Collectiotj 
'(and this is perhaps the only speples 01 IS genus. K'llOWn a present). 

Asterodiscus elegans Gray. 

FIGURE 77. 

Astp,roifisws eleg'm~, Gray, Proo. Zoo1. Soo. London, 1847, Part XV, p.75. 

Asterodiscus elegans, Gray, Annals and·Magazine or Natural History, XX, 1847,) 
p. 196. 

AsterodiscUis elegans, Gray, Synopsis of the Species of Starfishes in the 
British Museup1 (Natural History), London, 1866, 
p. 5, pI. xii, figs. 1 and 2. 

AsterodiscUis elegans, Sladen, Asteroidea, Challenger Reports, Zoology, XXX, 1889. 
pp. 353-354. 

A,terooisc'lll8 elegans, Fisher, "Starfishes of the Philippine Seas" :Bull United 
States National Museum, 100, Vol. 3, 1919, p. W, 
pI. 97, fig. pI. 11, fig.~. . 

The body is pale brown, when dry, the tubercles of the back are unequal, the larger 
ones being truncaied, amd those nearest the mouth on the underside being larger, club
lIhaped and ra~her crowded. 

The number of ~he tubercles on the back varies with differe'all specimens. Sllt.deDi 
(loc. cit.), states thall the specimens collcted by the Challenger EKpedition have roor. 
numerous and prominent tubercles on the abactinal area than Gray·,,!! figure represeniis., 
"nd the median radial line is said to be not so distinct as in Gray's figure. 

The adambulacral armature consists of: (1) a furrow series of five spines (the 
aboral one being small and often concealed) and (2;) on the actual surface of the plaM 
a transverse series of three robust, papiliform spines on the inner half of the arID and') 
of two on the onticr half (the outermos~ often with one small, irregular, prismatic gran
ule on each side). 

• 
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. '. A pediceUaria with two elongate jaws otten stands on the adoral side of the firs' 0Ii 
~oJ)d of the spines on the actinal surface of the plate, or opposite ~heir interspace, on 
~he micldl~or outer third Qf tbe furrow. Numeroua pedicella.ria.e with elongate jaws, 
.of~n curiously curved, are pruent on the actinal intermedillolie plates. 'rhe aCtina.) 
area is very knobby. with triangular, subprismatic granules between the knobs; the usual 
~angement appears to be one larger-sized knob to each plate, sometimes accompanied 
by smaJler ones~sorrounded by irregular, pinched out granules. 

E'isher (loc. cd.), commenting on the Philippine specimens of this spices reports that 
the specimens are generaJly ~ore 611e11e.~ ~ Gmt-figure $Sems to represent. 

There are numerous abactiual tubercles, and these are of a low, blunt, conical form. 
A fairly regular carinal series of U tubercles is present;; and a.ltemating with them ODI 
either side is h less regular aUIB·dial series, witbj tbe begiIl!ring of a. second series nelm 
the centre of the disk. 1'liese primary tubercles are surrounded at the baw by a ring 
of convex granules, but the smaller, unequal, slightly spaced secondary tubercles w~cbJ 
~over the rest of tbe abctinal s!lrface are almost always without the granules at the baSe, 
nnless the tubercle is nearly as large as the prima.ry ones. Nearly all the larg'er tubercles 
have at the base a pedicellaria with two slender, curved jaws nearly 80S long a.s the tuber-
cle; these are present also beside many of the smaller tubercles. . 

. The supero-marginal plates are two in number (omitting the large distal plates) a.nd 
are rela.tivelv widely sel;arat~d from the infero- marginals; bemg actua,1!y abactinal in 
position. a.nd the outer is at the proximal third of the ray. 'rIley ate covered hy four or 
five tubercles (one larger than the rest) and a circle of tumid grllolIlules. 

The actinal intermediate plates bear. five to ~n very coarse, unequal, con'Yex or 
luti'ercular granules, one of which is enlarged in~a. hemispherical or low, accom-sha.~ 
tubercle, one or two of the granules being only slightly smaller. These tubercles are
moro prominent on the outer half cf the ray, a.nd near the mouth plates, bejng' smaller 
inter-radially. Many of the plates bear a. curved, slender, two-jawed pedicellaria. 

There al'e four furrow spine!t, slightly compressed, round-tipped, the adoral slightlY! 
shorter than the other three. The subambulacral spines are two ill number, hea'Vy, 
round-tipped, in a transverse series, the outer the shorter. The margi'l.l of the plat.! 
is provided with a f:eries of pinched granules. Marginal mouth spines are eight iIII 
number, a.nd the Buboral spines usually three in a series parallel to the. furrow. 

Gray states that the type lc·cality of this species is unknown, but Pen'ier (Re'tisioll 
(de 1& Collection de Stellerides dr Museum d histoire naturelle de Paris, 1875, p. 256), 
tecords the type as from: North-East Chin'a. 

The ~ange of distribution of this s}:ecies is Eastern Archipelago and the Indo-FaciA. 
Uegion. 

Fisher (loc. dt.), cites the distribution of this species as Phillippines Island and 
North East Chna (1), but since it has been recorded from Tuticonn in the MadrlUl 
Museum collection. its distribution probably extends westwards to the East Coast of 
India . 

Specimens in 'the CollecUon: One dry-preserved specimen, exhibited in the Gallery. 
Locality: Tuticorin. 

The body is roughly in the form of a pentagonal disk, the arms being totally absent 
and indicated only by the broadly rounded, obtuse, angular comers of the pentagonal 
'disk. The corners indicating the arms, each hears a pa.ir of large, convex, kidney-sha.ped 
ossicnlQr (plates) on each side of the tip above. These angular comers represent t,he tips 
of the reduced amd obsolete arms. . 

The back is convex and cqvered throuahout with closely crowded, Munt, rounded, 
unequally developed tubercles. IThe lar~er ones are rather cylindrica.l and truDeatea. 
ThOse nearest the mouth on the underBIde are larger and club-shaped, rather £rowded. 
l.~e apecimen is deep earthy or ochraceou8 brown. 

257-1--26 " 
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, 'The species being altnos1i in the form of a pentagO'llal disk, -.rUhan' apparent 
llreseoce of any distinct Irms, the radius in this species is almost equal to tche inter

, $dios. 

Me&8U1'ementa : R ::.. '19 rum. 

r = 65 mm. 
Overall diameter from 

one angular corner to the 
opposite one): 1'88 %nib. 

Family LlNCKIIDAE 

(= Ol?IIlDIASTERIDAE) 

This family includes se~ F!tars which are characterized by a sm&Jl disk, long, flexible, 
bylindrical arms, reduced and e.onspicuous marginal pla.tes, and most.ly a smootb surface~ 
although some species 3re warty. The skeleton consists of small, rounded or squarish 
ossiriles or I:keletalplates, closely packed to from a mosaic and u:;uall v ccvered with 
granules. ' 

The species of this family typically inhabit shallow waters in the tropical and sub
'tropical zones. 

Two genera. of this family (according to the earlier classification), are represented 
in the Museum Collection, (each by a single species), namely, Linckia adu MdrodirA. 

,but the genua M elrodira has, since bee~ ~par.ated ,into a distinct family, the Metro- ( 
tliridae. 

fu M(~tT()dira the arms are slender with larger, single pores and small, scattered'. 
spines on the back. In Linc1cia, on thEl other hand, the arms are relatively stoufer, 
although elongate, cylindrical or trigonal, and tapering towards the tip and the pores 
ve usually disposed in groups or in one 01' two continuous bands on each side of the annl. 
Furtber, in Linckia, the ral'ulae are limited to the aboral E>urhce wher~ they occur in 

:rounded groups, irregularly disposed. 

Genus Linctta Gray. 

The arms are five in number, elongate, rather thick, either cylindrical or trigonal. 
Or occasionally rather depressed and flattened.. 'rhe surfa.ce of the body is often covered 
with .. coarse granula.tion. The pores are disposed in grOUP3 or in one or two continuous 
bands on the arms. The papulae are confirned to the aboral surface where they occur 
in rounded grOllPS, irregularly disposed. There is a serits of spines near the ambulacra 
011 Ute ventra.l surface of tbe arms and these are nearly of the same size as tIle s.mbula
«al. spines. The members of this genus are well known for their ability. of casting oft 
their arms and regenerating them completely. 

\ 

A single species, Linckia laefJigataJ is represented in the Museum collection. 

Linckia laevfgata (Linnaeus). 

FIGURE 78. 

i-.kriealawigata (pars), Linne, Systema Nature, ed. xii, 1858 p. 1100. 

Pt'ntadactylosaste,. miliaris, Linck, De Stellis marinis, 1733, p.34, tab. 21, 
No. 47. 

, Lt'nckia tllPU8" Nardo, De Asteriis, Oken's lsis, p.717. 

~hit1ia8te"l(JefJigata, Muller and Troschel, Moatsber d.k. preuss. Akad. d. WieR., 
Berlin, April, p. 103. 1840, 
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Li~lci(J Brownii, Gray, Annals and MagILzine of Natural History, VI, 1840, 
p.285. 

Li~lcia eras80, Gray, Annals and Magazinoof Natural History, VI 184.0, p. 284. 

Li~Tcia Typus, Gray, Annals and Magazine of Natural History, VI 1840, p. 284. 

OpTtidiaster miliaris, Muller and Troschel, System der Asteriden,1842, p. 30. 

Ophictiaster elathrata, Grube, Jahr. Gessellsch. Vaterl. Cultur, 1864, p. 51. 

Li~kia miliaris, v. Martens, Archivf. Naturgesch. Jahrg., XXXII, 1866, Bd. i, 
Linckia typus, p. 64. Gray, Synopsis of the Species of 
Starfish in the British Museum, (Natural History), 18H, 
p. 13. 

Linelcia laetJigata, Lutken, Videnskab, Meddel, natulh. Foren. i, Kjobenhaven I 
1871, pp. 265 and 267. 

Linekia miliam, 8laden, Asteroidea, Challeng6r Reports Zoolcgy, XXX, 1889, 
pp. 353-354. 

Li~kia miliaria, Koehler, R. Shallow Water Asteroidea collected by the Royal 
Indian Marine Survey Ship, "Investigator', Indian 
Museum, Calcutta, 1910: p. 154. 

Linckia laevigata, Fisher, "Starfishes of the Phillippine Seas" • Bull. United States 
National Museum, 100, Vol, 3, 1919, p. 400. 

Unclcia laevigata, Hyman, The Invertebra.tes, Vol. IV. Echinodermata, 1966, 
p. 334. 

This Sea Star is Common in the Indo-Pacific Regions and is briliiantly blue 
d.uring life. Dried specimens are generally brownish or pale yellowish or yellowim 
brown. The arms are five in rmmbel. cylindrical, elongate, rather tapering at the, ends. 
rrhe diak is reduced lL"ld the arms rue merely seven times as long as the width of ~he 
disk. The back and side of the arms are covered with equal-sized tubercles and there are 
modera.te-sized dotted interspaces on the sides. The apical tubercles are moderately 
developed. 

This species presents & great range of variation in the length and proportions 01 
the arms, the nature of the tips of the arms (which are sharp and tapering in some 
individuals. but blunt tlnd thick in others) and in the size and coarseness of the tuber
cles, and this accounts for the la.rge number of synonyms for this species, suchu 
1 i. crll8sa, L. Brownii, L. millaris and L. typus. 

JIhe ratio of the radius of the disk ~o the radius of the arm (r :R) is as l' :6 .. 
rrhe ends of the arms are rather stumpy and rounded. The arms are about five times as 
long as broad. ;rhe groove papillae are very small, cylindrical and arranged in two 
rows; the ones in tho outer row are seldom not longer than the ones in the inner row. 
On the oral side, near the groove pal'illae are 3-5 rows of smaller plates, which are 
half as large as the plates on the back. On the outer side of these plates, on the sides of 
11. &rID. are :Cwo longitudinal rows of bigger plates. The plates are irregular on the back. 
fte granulation is fine and uniform all over. The pore field on the back are a.s la.rge as the 
plates. There are about twelve pores in each field. 

Muller and Troschel (loc. cit.), while des,cribing the species Ophidiaster miZia'Tis 
which is a synonym for L. 1Ae.vigata, report that the colour of this is dirty yellowish or 
bluish grey in the dry condition. Originally, the specimens with longer arms whicbl 
were yellowish were designated as Dinckia typus, and those with shorter arms which' 
were blunish, as Linckia b'Townii, but as these only proved to be individual variations'of' 
one a.nd the same species, both these names are regarded as s,ynonyms of Li:nckjq 
Icsef"gala. . . 

257-1-26A 
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" This species at~a~ 80 large s!ze, reaching an oyer~ll diameter of one footfrOrii tip 
?( one arll~ to the tIP of the OPPOPlte arm. The speCles IS common an~ widely dlStl'1lJu~d 
m the Indian Ocean and has been recorded by Sladen (loc. cit.), in the Challenger Reports 
from I{andavu, Fiji Islands (on the reefs), Zebu, Philippine Islands (on the reefs). Koehle~ 
(loc. cit.), has recorded it from the Andaman Islands. Muller and 1'roschel (loc. cit.), have 
reeorded ,that spec;mens of this species are represented in the Berliu Museum and in the 
Museums. of Leyden and Paris. 

Fisher (lac .. cit.)} in h~s Pap~r on the .Starfishes of the Philippine Seas, r~rd • 
. twenty-four spClmens of thIS specIes 80S havmg bflen collected from various localities in 
.fihe Philippine Seas, and cites the distribution of this species 80S (ollows : 

"Red Sea, Mozambiq-:J.e, Mauritius, Zanzibar, Persian Gulf, Madras, Andaman ..•.. ,. 
Isla.nds, Flores, Timor, Celebes, Bat jan , Philippines, Amboina., New Guinea., New , 
c.&edoni., Guam, Carolina, Fiji, Sa.moan a.nd Hawaiian Islands". 

Spemmens in thecollection.-Qne large, dry-preserved specimen exhibited in the 
Gallery. Locality: Tuticorin. . 

'1'he specimen is very large, more or less uniformly brownish, with long, slender, 
.Jmost cylindrical arms radiating from the greatly reduced and relatively small disk. The 
HIllS are almost! uniformly thick and only taper shghtly towards their tip. The tips of the 
arms are blunt. 'l'oe aboral side of the entire starfish is covered with closely crowded, 
small, rounded t,ur'elCles. The sides of the arms bear three or four rows of raised, ridge
like plates .separated by oblong, dotted, depressed areas. The apical tubercles is small, but 
distinct and ('on,e:r.ly rounded. rrhe abactinal and marginal plates are distinctly granulOse . 
and not bearing spines; this is a characteristic feature of the species of the family 
Linckiida'3. 

Measurements: R = 216 mm. 
r = 33 mm. 

Overall tip to tip diameter (from tip of one arm to tip of opposite arm) : 406 mm., 

Family METRODIRIDAE. 

The whole skeleton is overlaid by a. rather thin skin partially obscuring the o-:J.tlines of 
Ihe plates. The rays are rather slender. The abactinal plates are tessellate, partly imbri
cated with small sp:ines. The marginal plates are large, forming a rather vertical side wa.ll 
of th~ ray, there peing one or more series of intermarginal plates on the proximal pa.rt 
nf the ray. The actinal intermediate plates are reduced to one, between mouth plates a.na 
infero-ma.rginals; ~he papula are isolated, strictly abactin~l. The podi~ are with. sucking 
disks devoid of calcareous deposits. The ampullae are smgle. The mterbrachlal septa 
a.re rudimentary, practially absent. 

The genu!'! il;! etrodira was formerly placed in the family LLTlckiidae by Slaften, and 
other authors had followed this lel!>d. But subsequently Fisher established the separate 
family Metrodiridae for the reception of this genus owing to certain distinct diagnostic 
oba.racters, and hence the genus is included in the family Metrodiridae in the present 
account. 

Genus Metrodira Gra.y. 

. ThIS genus resembles Linckia in m~ny respects, bu~ t~e a.rms are thi~ner and 
rela.tively more slender and more or les8 pomte~ towards theIr tIpS. The surfa.ce IS ~ghtly 
gi-anular. The arms Ilre slender, with large, smgle pores. and small. scattered spmes on 
the back. On the sid~s of the arms, however, the surface IS smooth and formed of regular ~ 
tat ossicula. 

" '7 
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. A single sI?ecies, Metrodira 8ubulata, which is the type species of the genus M'etrodira 
11 represented m the Museum collection. It is the commonest and best known species of 
the genus. 

Metrodira subuIata GIay. 

FIGURE 79. 

Metrodira sU/iLllata, Gray, Annals and Magazine of Natural History, VI, 1840, 
p. 282. 

Scytaster subulatus, Muller and Troschel, System der Asteriden, 1842, p. 36. 

Metrodira subulata, Gray, Synopsis of the species of Starfish in the British Museum 
(Natural History), 1866, p. 12. 

Metrodira subulata, Perrier, Revision de la Collection des Stellerides du Museum 
d'histoire naturelle de Paris, Arch. Zool. Exp. (1), Vol.. 
IV and V, 1875-1876, p. 180. ' 

Metrodi1.lJ, subulata, Viguier, C., Anatomie Ccmparee du squelette des Stellerides., 
Arch. Zool. Exp. (1), Vol. VII, 1879, p. 170. 

Metrodira subulata, Sladen, Asteroidea, Challenger Reports, Zoology, XXX, 1889, 
p.416. 

Metrodira subulata, Bell F.J., "On the Echinoderms collected during the Voyage of 
H.M.S. PINGUIN", Proc, Zoo!. Soc. London, 1894, 
p. 394. 

Metrodira 8ubulata, Farquhar; H., "On the Echinoderm Fauna of New Zealand", 
Proc. Linn. Soc. New South Wales, 1898, Vol. XII, 
p. 312. 

Scaphaster Humberti, de Loriol, "Notespo'.lr servir a l'etude des Echinodermes ", 
VII, Mem. Soc. Phys. et Hist. Nat. Geneva, Vol. 
XXXIII, 1899, p.27, pI. iii, fig. 1. 

M etrodira subulata, 

M etrodira, subul'1ta, 

Koehler, Asterias et Ophiures des iles Aroe at Kei, iml 
Dr. H. Merton, Ergelinisse einer Zoologischen For
schungsreise in dem Sud Ostlichen Molukken Abhend. 
Senckenb. Gesells. Bd. XXIII, HH9, pI, xv, figs. 3, pI. 
xvii, figs. 3, 4 & 5. 

Koehler, Shallow Water Asteroidea Collected by the Royal 
Indian Marine Survey Ship "Investigator" , Indian 
Museum, Calcutta, HllO, p. 172; pl. iv, fig. 1 and 2; 
pI. xviii, fig. 9. 

8caphastf',r humberti, Loriol, P. de, Notes pour servir a l'etude des Echinodermes, 
Mem. Soc.Phys et hist natur, Geneve, XXXIII, pt . 
2, No.1, p. 27, pI. iii, fig. 1. 

Metrodira subnlata, Fisher, "Starfishes of the Philippine Seas ". Bull. United Statea 
National Museum, 100, Vol. 3, 1912. p. 406. 

There are five arms. The relation of the disc radius to' the arm radius is as 1 :8. The 
-arms are very thin, (narrow) and long, nearly linear a~d pointed at the tip. On every 
plate on the oral side is one row of four small spines WhICh are arranged across the arms. 
Then follow a row of nearly granulated plates o~ the oral side, 80 that the do!sal ones 
.alternate with the ventral ones. The back of the dIsk and the arms are covered WIth plates 
which are nearly 'lrranged like the tiles of a roof, these being smaller than the lateral 
pla.tes. Every one of these plates has one or at times two small spines. The colour i .. 
yellowish. 
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. ~~ler .(Zoe. ~it.), reporting on t~e col~ection .of Asteroi~ea made by the R.I.M.!:). 
shIp InvestIgator . states that the dlmensIOns of the speCimens are yariable. In the. 
larg~t specime~ reported. by him the R = 35 Ullli. In the larger number of specimen,. 
n:ammed by. hlID, tht> spmes on the dorsal plates are rather numerous; in. some speCI
mens, the spmes are stated to be very much less lIumerous. There is considerable variation. 
also i~ the thickness and. proportionate length of the arms. Generally, the arms are com
paratIvely shorter and thicker, the dorsal surface il:l more convex and the dorsal margmat 
plates are lacking on the sides of the arms, while m some specimens, the arms are more 
fiattened, narrower and longer and the dorsal marginal plates encroach further on th~ 
dorsal snrfa.ce of the arms. The extremity of the arms is generally pointed. The spines are 
Tery much less numerous on the disk than on the arms in some specimens the arms are 
Tery nllolTow a.nd their dorsal surface is very much flattened. In others, the arms are 
wider -and -thicker. convex and the plates carry numerous spines. 

Koehler suggest£that at first sight these two forms appear so distinct that one may 
be temp-~edto regard them as two distinct species, or at least -as two distinct varieties; 
~. specimens with. more numerous ,spines might appear distinct enough to be separated 
as a distinct varIety which may deserve to be called rightly spinosa. -But he states ~hat 
luch a separation is not justified, since in the series of specimens examined by him in 
1b3 Indian Museum collection, he is reported to have found forms intermediate between. 
.he two extreme torms mentioned above. He has observed, in particular, specimens with 
&rIDS relatively short and thick, a.rmed with numerous spines, but in which the dorsal 
marginal plates encroach on the dorsal surface as much as in others in which the spines 
lore less abundant and reducing thus the width of the area formed by the dorsal plates of 
.he arms. These forms therefore cannot be referred to the first or to· the -second type
WniWy: i. 18 interesting to note that there are such extreme varia,tions in this species. -

The affinities of the genus M etTodira are rather uncertain. Gray placed it next to. 
BehinasteT, between the genera Othilia and Rhopia. Perrier has l'auked MetTodira next to 
"e genus Scytaster, but in the nature of its skeleton, he states that it approaches certain. 
gpecies of EchinasteT, for example, EchinasteT eTidanella, and it is also stated to approac~ 
Ff'omia, in which one ooserves a granulation more or less serrated and where the spines. 
lore completely wanting. 

De Loriol (loc. ctt.), in describIng M etTodiTa s1 .. bulaia, under the name of Seaphaster 
Humbe-rti appears equally confused and is rather diffident abo:lt classif~ingthe new genul!t 
which he had believed to have been able to create. It appeared to hlID to be related to 
the Gymnaste'ridc.s, approaching in particular the genus AsteTopsis in this group. 

Koehler himself is certain that the genus MetTodiTa' properly belongs to the fllmily 
of the Linckiades I:IS defined by Perrier. Tbe disposition of tbe plates with two distinct 
lleries of dorsal and ventral marginals recalls the condition which obtains in the majority; 
~ the genera of this family and notably in the genus Fromia. 

There is undoubtedly a close resemblance oetween the gener~ M etTodiTa. snd Eehi:" 
fla8ter and this resemblance is accentuated in the present speCIes, Met'('od~ra subulat? 
possessing very well developed spines, but thi~ l:1eems to b~ onl! a purely e:rteriorand 
Il1perficiaJ. resemblloIlC6, and the structure of '!jhe skeleton 18 qUIte dlfferent lU the two· 

genera. 

Fischer, (loc. cit.), commenting on .the Phil~ppine specimens. of this species, r~portl!l, 
Illa. the Philippine examples are less spmy abactmally. The proxlmalplates. of the. lUter
marginal series in tbese specimens are reported to .be ~ear1y as l~rge as the ad]acem mfera-· 
idarginals, and there il uS:lally an odd inter-radIal mter-~~rg~nal pla~e, but not .an odd 
supero- or infero.marginal. The intermarginals in the Phllippme speCImens exammed by 
Wisher are said to extend about half the length of the ray. 

The type loca]it,y of tb.is species is cited as Migupou which Fisher considers might be, 

probably a Philippine locality .. 

( 
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MetTodira 8ubulata ha.s been recorded in Australia, at Migupou and .in the ',Torres 
Straits. Specimens of Scaphaster 'Humberli (which is a sylIionym for Metrodira subu,lata) 
have been collected at Ceylon. The specimens of this species represented in the' Indian 
MueUIn eolIecti.()u at Calcutta and examined by Koehler are from va.rious localities; some 
pf them are from Oeylon, while others belong to different localities in the Bay of Bengal. 
The species has a rather wide range of distribution in the Indian and Pacifio Oooana. • 
is also likely to be found in localities other than those which have so far been mention .. 
by Koehler and earlier au.thors. 

. The entire range of distribution of this species is defined &II follows: (Fisher. IN. 
, ) . o(JIIt. : 

MacclesfielJ. Bank: Philippine Islands; Torres Stra~t; Am; Amboina; north-wee' 
of Australia; north-east Australia.; George Sound, New Zealand; Ba.y of Benga.l; Ceyloti. . , 

. Specimens in Collection.-This is a rather small-sized starfish in which the disk 
iii reduced and the !lrms are relatively long alia slender. The surfac is slightly/granular. 
The rays (arms) 'are elongated, slender and tapering with large pores and small, scattered 
Ipines on the b~k. The spines are small, crowded, scattered on ihe sides and at the 
junctions of the slender ossicula. The colour in the fresh condition is yellowish brown.' 1>.i 
the colour in the present preserved specimens in the Museum collection is almost faded to 
,a :pale whitish. brown. 

The species is said to be confined to shallow water. In the Challenger Reports, i. i£ 
mated as having been taken at eight fathoms. The species inhabits coral mud. 

Two specimens. both wet..preserved, are represented in the Museum collection. 
. ' 

Locality: Off Ceylon. The arms are slender, with pointed tips, and the colour i. 
sta.ted as having been taken at eight fa.thoms. The species inhabits cora.l mud. 

Measurements: 
(1) Smflller specimen: 

Length of the arm: 14 mm. 
Diameter· of the disk: 8 mm. 
Overall width of the specimen: 

(2) Larger specimen: 
Length of the ~rm: 21 mm. 
Diameter of the disk:' 11 mm. 

~14 mm. 

OVf~ralI width of the specimen: 4.1 mm. 

ORDER SPINULOSA. 

....,.,. 

The arms are generally without conspicuous marginal plates, which are generally 
small. Pedicellariae are rarely present. The arms may be short, broad and blunt, or slender 
and cylindrical. They are normally five in number, but sometimes, as in the Sun Stlar, 
Solaster the arms ma.y be numerous and variable In number, ranging from 1 to 14. The 
aboral skeleton HI imbricated or reticulated with sin~le spines or groups of spines. not 
infrequently paxilliform. The m01l;th fra~e is of the adambulac~al type as i1l: the Phanero
zonia. The podia are provided WIth typIcal suckers and oo:cur In tW? rows In each a~~u
lacral groove. Tile ampullae are single or bifurcated. ThIS Order IS not sharply distin
guishable from the Phanerozonia., but one salient distinguishing fea.ture is tha~ co~spicu
marginal plates forming a broad, vertical edge to the arms are usually wantIn~ In the 

, Order 8pinulosa. 

Representa.tives of two fa~ilies be~o~~ing to this ~rder ~re contained in the Musenm 
liOlleotion. DaI&eJy •• er families Astennldae and Echmasterldae. • 

• 
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In the Asterinidae, the body is often broadly stellate, with a, thin margin and th& 
disk is relatively large and the arms short, broa;!, blunt and merging broadly with thtt 
disk a.t the base. 

The Echinasteridae, on the other hand, are characterized by a small disk, and five. 
alender, cylindrical arms, quite sharply demarcated off from the disk. 

Family ASTERINIDAE. 

The body is often broadly stellate, with a thin margin. The aboral surface is composed 
of scale-like, imbricated plates carrying groups or hfts of spinelets or granules, and the 
oral S"mace is also composed of imbricating plates bearing a tuft or ·fan of spinelets. The 
body is discoidal or pyramidal, sharp-edged. The skeleton is formed of 1lattish. imbricate 
pJates. 'l.'h& dorsal wart is single, rarely double. 

Two genera, namely, Asterina and Anseropoda (of which the formerly used, more 
familiar name, Palmipes is a synonym) are represeJIlted in the~ }1useum Collection, the 
fonner by two species and the latter by one species. • 

The genus A nseropoda (= Palmripes) is distinguished from Asterina by the very 
strongly flattened, extremely thin and almost membranaceous body and by the presence 
of a median crest along each arm on the aboral surface, while in Asterina the body is 
more convex and rather pyramidal and the$ is no appreciable median keel Or crest along 
the abor~l surface of each arm. ' 

Genus Asterina Na.rdo. 

The body is rather pyramidical, 5-rayed. The dorsal side is convex, while the oral ( 
side is 1lat. The ossicula of both the surfa:ces are furnished with one or more oblique, 
tll}:!erlug spines. The margin is sharp-edged; each of the ossicula carries a marginal series • 
of spines. The ambulacral spines are placed in groups of four Or five. The main aboral 
plates are not crescentic, and both surfaces are covered with tufts of small spine3. 

This well characterized gen'.ls has. been 'subjected to comparatively few changes at 
ihe hands of systematists. Perrier pointed out that there is no valid reason for discarding 
the origin!lJ name of A8terina given by Nardo in favour of Asteriscus proposed by Muller 
alld Tloschel, on the ground tha: the word in questio~ was empl.oyed by Llhuyd and 
Linck. Asterisctts was not used III the sense of a geuenc name pnor to 1840. 

. In spite of tbe considerable number of species included in this genus, the amount of 
;itimctura,l variation within the limits of the genus which they represent is' comparativel:t 
sma.ll. . ' 

The distribution of the genus is almost cosmopolitan, but confined to the tropical and" 
';emperate seas. 

Two species of the gen'.ls, namely, Asterina cepheus and Asterina coronata, artt 
represen~ed in the Museum. collection. Specimens of both t~ese species in the Museum 
collection are from Krusadal Island and the Pamban area In the Gulf of Manaar. In 
4sterina coronata tbe arms are proportionately longer and meet in a more distinct a.ngle
than in the preceding species (Asterina cepheus). 

Asterina ceph~us (Muller and Troschel). 

FIGURES 80 and 81. 

'.(stef'i8CUS cep'heus, Muiller and Trosohel, System der Asteriden, 1842, p. 41. 

Asteri8cu8 cepheu8, 

A8terina Burtonii P), 

Va.lenoiennes, MS. 

Gray, Annals and Magazine of Natural History, VI', 1840~ 
p. 289,. 
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Asterina Burtonii, 

A.8terina cepheus, 

Asterna cepheus, 

Asterina cepheus, 

Asterina cephea, 

Asterina cepheus, 
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Gray, Synopsis of the Species of S:,arfish in the Bl'i ish Museum, 
1866, p. 16. 

von Martens, Archiv. f. Naturgesc'h Jahrg xxxii, 1866, Bd' 
i, p. 85. 

Sladen, Asteroidea, Challenger Reportfl, Zoology, XXX, 1889, 
p.396 . 

Sladen, Journ. Linn. Soc. London, (Zoology), XXI, 1889, p. 330 • 

Koehler, R., Shalkw Water As~,eroidea coHoe ed by the Royal 
Indian Marine Survey Ship, "Investigator", Indian 
Museum, Calcut~a, 1910, p. 128. 

Loriol, P. de, Catalogue raisonne des Echinodermes recueilles' 
par M.V. dJ RobiLarda l'ile d" Maurico 2. Stellerides, 
Mem. Soc. d. Phjs. at d'his' .. nditur. GenfJve .. XXIX, 
1885, p. 69, p1. 21, figs. 1-5. 

Asterina cepheus,. von Martens, Ueber ospasia~ische Echinodermen, 2 Arc:hiv. 
f. Naturgesch., 1866, p.85-

Asterina cepheus, Bel1, F.J., "Report on the Zoological col'.eJtions made in 
the Indo- Pacific O.1ean. during the Voyage of RM.S. 
"Alert", 1881-1882, :Bri'.ish Museum, London. 1884;, 
p. 131. 

Asterina cephe11s, Fisher, "St.arfishes of the Phillippine Seas", Bull. United States 
Na1,ional Museum,lOO, Vol. 3, 1919, p. 411. 

Aste: ira cepheus, Gravely, "Littoral Fauna of Krusadai Island" Bull. Mad. 
Govt. Mus. (Natural History), I, No.1, 1927, 169. 

Asterina cephea, Clark, A. H. "Echinoderms from the Marshall Islands" Proc. 
United States Nation I Musellm, Yo!. 102, 1952, p. 289. 

The al"IDS are nve number and short and obtuee, while the disk is relatively large. 
'T['he body form is pentagonal. and very similar to that of Aste'rina exiguus. 'rhe arms are 
blunt, with a very flat and thin projecting margin. The ratio of the arm to the inter
radius, i.e., R :risas 2l : 1. The groove papillae are in a single row, six to seven Gn each 
'Plate, arranged very regularly and fan-wise, an anangement in which the middle spines 
:are very much longer than the lateral ones which are very short. On every plate on the 
oral side there are 2 to 5 short, pointed, small spines. in the form of a small bunch. rrh~ 
plates of the back are raised in the form of scales, so that the margins project inwards and 
uutwards and OT! the margins of each plate is found a row of short,small spines. ThE'! 
tentacle pOl"f'.e-lrl 11-13 rows-reach~p to the proximity of the margm. 

Gray (loc. cit.). describing Asternta Burtonii (which is only, a synonym for the present 
'species, Asterina cepheus) states the diagnostic features of. this species as follows: thE' 
arms are elongate, ,convex, blunt at the end; each of the OSSIcula of the oral surface bears 
a central group of three, crowded, mobile, tapering spines; and each of the ossicula of the 
,dorsal surface bears a crowded group of short tubercles. . ., 

Sladen (loc. cit., 1889) cites the key characte!"s of this species as follows:-

1. Actinal intermediate plates with two to ·five spines on each plate. 

2. Adambulacral plates with more than three spines on the actinal surface. 
Abaetinal plates a.lmost naked; spineleta simply marginal and inconspicuous. 

3. Actinal intermediate plates with two to four short, small, conical spinelets, not 
unit-e.1. Adambulacral plates with five to seven spines on the furrow series and fcur Cr fivflt 
oon the actinal s~rfaGe. 

257-1-2.7 
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. Bladen doubts tbe specific distinctness of this species from Asterina coronata. ';Bot~ 
A~terin.a cepheUB and the next species, Asterina coronata, have the upper surface of tha 
~lBk. Ol'namented in the middle, with a low crown of plates which is not found. in th& 
spe(ues of the next genus, Ameropoda . 

. ' Fisher (luc. cit.),- commenting on the Philippine specimens of this spe.ciesreports 
.th~t th~ larges1i specimen examined by him was of the size R = 20 mm., and r = 8 mm.", 
ibis bems larger than any of the Pamban specimens of this species contained. in the 

. Ma.dras Museum coJiection. 

. Fisher (loc., cit.), also remarks in this connection that the type of AsterirI/J burtonii 
. (which has priority over cepheUB and which is a synonym for Asterina cepheus) has been . 
lost, according to PIofessor Bell. Fisher states th,~t although the name probably refers t,~ j 
this species, in the absence of an authentic specimen, Gray's description is quite insuffi- .. ~ 
cient. He suggests, therefore, that it seems better to retain the well known name,. 
ABt«inacepheU8~ so long as 80 reasonable doubt e-cists as to the identity of burtonii. 

Bell (loc. oiL), follows Prof. Perrier in using Muller and Troschel's sPeQificnameh 
(Asterina cepheus) ('n the ~ound that, though Gray's name, burtonii, has the precedence 
by ~o years. th9 ":type" is not to be found, a-nd the description of Gray (of burtoniJ) Is. 
lherefore useless for any purposes of identification. As. cepheus is obviously therefore the 
pIOper name, Bell prefere to use it without any alterations in its nomenclature. 

This species (Asterina cepheus) inhabits shallow water. In fa-ct, all the species are' 
confined to the Ilitteral zone. The nature of the sea bottom where they OCCUr is probably 
always more or less hard. Specimens of Asterina cepheus are usually fo~nd among rocks 
a.nd stones on coral reefs. 

'. '. 4.st~rina cepheus is a widely distdbuted species. It is one of the seven or eight specie ... 
of Asterinathat occurs in the Indian and So~thern Oceans. It a-Iso occurs in the Eastern. 
Archipelago. 

Gray (loc. cit.), ha-s recorded it from the Red Sea (Asterina Burtonii, which isa 
.,-nonym for AstcriM cepheus). Sladen (loc. cit.), has recorded the Challenger Expedition 
apecimen of this spe6ies from Samboa.ngan, Philippine Group, at a depth of ten fathom&. 
on the reefs. Koehler (loc. cit.), records two specimens of' this species in the India-Ii" 
Museum Collection, cm.e from Karachi and the other from the Nicobars, and Gravely 
(loc. cit.), records a single specimen from Kutiksl in the Pamban area of the Gulf. o~ 
Manaar but subsequently more specimens of this species have been collected from·. 
~ Island and Pamban area. and these are represented in the M~seum Collection. . 

Fisher (loc. r,lt.), has cited the distriblltion of this species comprehensively as· 
follows: Red Sea, Indian Ocean (Zanzibar in the South, Nicobar Isla.nds, Ceylon,.. 
Mergui, in the NCJth), Java, Philippines, Torres Strait, Australia, New Guinea and New' 
Caledonia. 

Bell (loc. cit.), recornR this species from 'l'hursday Island. 

Slaqe:1 (loc. cit.), (1889) rep~rtmg on the Astei:odea ?' the Mer~i Archipela.go, ha!:l·l 
recorded Asterina cepheus from Kmg Island (Mergm ArchIpelago; native name; Padaw): 
February, 1882; and from Sir William Jones Island: 7th December, 1891 .. 

The examples of this. species collected in the Mergui Archipelago (Sladen, loe. dt., 
1889), are reporle<l to be rather m~re d~scoidal than usua-I. the.interbfl\chi~~ ar.cs being less 
mcurved than usual; tJ?,e "Jf'!Dulsil()n IS also much more d~hcate and 'Cl1t.a-hke. Sladen' 
observes that ·the differences, however, do not appear to hIm to be suffiCIent to warrant 
lIheir recognition by n-ame as· a distinct variety; a good series -of specimens are essential 
j)(ofore. they could be ranked as a variety with attY degree of certainty. . 

. . Svecimens in' -the collection: Several spirit.preserved- specimens in the .Reference
EloHection and three dry-preserved specimens in the Gallery Beries are represented in the~ 

Museum collectioo. 
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. .~.~eference Collec~ion.-There are several spirit-preserved specimens of thi~ specieS! 
:m the ~eference c~.nectI?n., All of them are smail and scarcely exce~d a maximum, di,
meter of 30 mm. (mcludmg the arms). The arms are short, bluntly rounded at their tips 
and not sharply demarcated from: the disc. The surface (both above and below) is coarsely 

:and regularly granulated. The margins of the inter-radial regions (connecting the species 
between the successive arms) are thin, flattened ami lamina-like. ' 

The specimen'! are, as a rule, unifor~ly greyish brown. The am,bulacral grooves are 
.narrow, sharply marked and dark brown. At the centre of the disk on the dorsal surf~, 
there is a well marked, small. circular, flattened area, bounded by a corona of raisei • 
. ridge-like hbercles. 

(1) 'l'wo specimens. Locality: Shingle Island, Gulf of Manaar (1930). 

Measurements: (Both are almost identical in size). 
T~ = 16 n;m. 

l' 10 mm. 
Overall diameter (including the arms): 30 mm. 

Diamete;:o of the disk alone: 17 mm. 

(2) Three )'oung specimens: Locality: 8hiugle Island, Gulf of Manaar, 

The colour of these specimens is whitish above and slightly darker below. or 
.... base, one is a.lmost in ~he form of a pentagonal disc-with the arms represented just 01 
'the angular points .. 

Measl!rements : 
(a) Of t,be largest of these three young speCImens: (pentagonal, disk-liJre 

'"apecimen) : 
R = 7 mm. 

r = 5 mm. 

Overall diameter (including arms): 16 mm. 

(b) Of another sm&ller young specimen in this lot ~ 

n = A mm. 
= £) mm. 

\l)) One adult specimen, pale whitish brown in colour. Locality: notracorded • 
. ,probably KrusaJai Island, in the Gulf of M&naar. 

Measurements: R = 14 mm. 
r = 10 mm. 

Overall diamet-er (including arms): 28 mm~ 

(4) One specimen, pale creamy white 1'1 colour. Locality: Krusadai Island, 

- . September , 1948. . 
The central flattened circular area on the dorsal surface of the disc is not clear ill 

.this specimen. The mouth aperture on the actinal surface is detip, and pentagonal in 

. outline. 
Measurements: R = 14 mm. 

r = 9 mm. 

Overall diameter (including arms): 2() mm. 

t5) One epbcimen, pale greyish br?wn.,." above and dirty pale brown below. 
-:Locality: Kila,kara,i, Ra,manathapuram DistrIct, ~ ebruary, 1913 . 

. 57-1.-27A 
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T~!'l ~urface ()f the body is granular throughout. The ·central circular area on top 
ef the dIsk IS well defined and bordered by a circlet of raised ridges. 

Measurements: R = 15 mm. 

r = 9 mm. 

Overall diameter (including arms): 30 mm. 

. (6) One moderately )o:mg specimen, dirty greyish brown In colour. Locality: '. 
Kutikal, Gulf of Manaar, 1925. . 

The disk is rather well raIsed. The central circ'.llar area on the upper side of ths>' 
disk is distinct and well bounded with raised ridges. The ventral surface is rath~rclJn:' 

. cavely depressed. 

Measurements: R = 

r = 
10 mm. 
7 mm. 

Overall diameter (including arms): 20 mm. 

n. Gallery Coll~tion.-Tbtee dry-preserved specin:ens are exhibited in the Gallery_ 
Locality: Pamban, Gulf of Manaar. 

These specimens are all uniformly yellowish brown in colour. The aboral surface 
. preesnts a markedly pitted appearance owing to the presence of small, closely and regu
larly arranged rows of tubercles. The oral surface is also uniformly tuberc:llated with 
.small, close-set granules. The arms are short, blunt, with broadly rounded tips t1nd not 
sharply marked off from the disc. Towards the edge, the body is rather flattened and the 
inter-radial ~reas of the surface are rather depressed. ( 

Measurements (of thE: largest specimen) : 
R = 24 mm. 
r = 15 mm. 

Overaall tip to tip diameter (including the arms): 44 mm. 

The other two specimens are only slightly smaller than this, and in one (j)f them. 
one of the arms is broken and incomplete towards the tip. 

Asterina coronata von Martens. 

FIGURE 82. 

Aste·rina CD'I'Onata, von Martens, Ueber Ost~siatische Echinodermen, 2, Archiv, f .. 

~8terina, fWvae-zealandiae, 

Natur gesh, 1866, pp. 5'1-88. 

Goto, "A Descriptive Monograph of Japanese Asteroi-· 
dea", Journ. CoIl. Science, Imperial Univ.,., 
Tokyo, XXIX, 1914, art. 1. pp.647-651. 

Asterina c'I'istata, Fisber, "New East Indian Starfishes", Proc. BioI. Soc. Wash
ington, XXIX, 1916, p. 27. 

Asterina coronata cristata, 

Asterina coronata cristata, 

Fisher, UN otes on Asteroidea - II", Annals and Magazine 
of Natural History, ser. 9, Vol, 2,1918, p. Ill. 

"Starfishes of the Philippine sea.s", Bull. United States. 
National Museum, 100, Vol. HI, 1919, p" 411, 
pl.115, fig. 3. p1.131, figs. 4, 4 a. 

Asterina coronata, Gravely, Litt-oral Fauna of Krusadai Island in the Gulf of 
Mana.a.r, Bull. Madras Govt. Museum, Natural History. L 
No.1, 1927, p. 169. 
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Asterina corooota, Hayashi, Bull. Bigoeogr. Soc. Japan, VIII, 1938, pp. 191- 222 
(notes); p.215. 

Asterina coro-n,ata jascicularis, Clark, "H.L., "Echinoderms from Aus'ralia" Mem. 

Asterina corotaata, 
\ 

Mus. Compo Zool., Harvard, Vol. 55, 1938, pp. 
145 - 148. (described and variations man
tioned) . 

Clark, A.H., "Eehinoderms from the Marshalls Islende", 
Proceedings of the United States Nat.ional Musel:m, Vol. 
102, 1952, p' 289, (Brief remlilorks) .. 

. This species is closely related to the preceding species, Asterina cepheus. The 
~ain difference between A. (.'cmmatu and A; cepheus (= burtonii) is the deve1opmen~ 
10 the former of some more or less enlarged dorsal plates with distinctly coarser 
spinelefis than the other plates. The arms are also longer in Asterina coronata and meet 
in a more distinct angle than in the preceding species. 

Aste'rina coronata has a variable number (30 to 55 to a ray) of the abactinal plates 
elevated and tubercular in form, and surmounted by 1 to 5 unequal, robust, pointed 
spines, thE, largest being four or five times as long as the spinelets of the other plates, 

. and many times greater in diameter. The other 3bactinal plates are provided with 
five to ten short, sharp spinelets in spaced out groups situated usually on the adcentral 
border; these spinelets are tapering, slender, three or four times as long as the 
width of their base, and in each group are placed with the bases' touching, but with 
tl-.e spinelets themselves radiating apart. In the centre of the disk, a poorly defined 
pentagon of elevated spines is present. At the based of the ray, there are six regular 
8erie~ of papulae on either side of a radial area of irregularly arranged pores, the 
two areas corresponding to() regions of· regularly and irregularly arranged plates. 'rbo 
plate~ of the regulat lateral series (of which there are ten at the base of the ray, 
are arranged in quincunx (five rows) and thbse of the papular areas are hollowed out or 
~y the group of spinelets. In the radial area, the slight hollow is on the adcentral border. 
excavated on the mesial border for the papula which is overhung and evidently protected 
et'JiI lnl&rO-lIiarginad pla.1es ha.ve a. conspicuous tapered spine surrounded by smaller 
~pineletis. The actinal intermediate plates bear a group of 2 to 4, mostly 3 basally wedded 
spinelets. The furrow spines are usually six in number, webbed for about half their 
.engt~, the three 01' four median ones being markedly larger than the laterals. The 
'suljambulacral spines are usually four in number, the two median ones being rr:uch longer 
Ithan the laterals. Oral spines a.re five in number, webbed, the two innermost being 
Conspicuously enlarged; the subornl spines are 3 to 5, upright, webbed, two of them being 
of predominant size. The rays are five in number, rather narrow, longer than usual, 
and with a rounded extremity. 

Pisher (loc. cit.) actually considers the typical form of the species described above 
as 9, subspecies of Asterina coronata namely, cristata, since he distiI\,oulshes another sub
species, ,tsterina coronata eurC6S, Fisher, among the Philippine specimens, which 
ditfers from the above typical form in having abactinal, spiniform pedicellariae, only 
twelve to fourteen swollen abactinal plates toa ray, eight furrow spmes, eight or nine 
marginal mouth spines. The Pamban specimens of Asterina coronata are of the 
typical form described above and designated by Fisher as Asterina coronata cristata. 
However, Miss A. M. Clark, M.A., Keeper, Echinoderm Section of the British Museum 
(Natural History), London, who was consulted in the matter has stated that she is. 
herself dOllbtful whether it is worth maintainiI).g Fisher's races of coronata (as the 
differeuces on which he bases the distinction seem trivial and may well be in the 
nature of individual variations within the species itself). In view of this, the form 
is described in the present account merely as Asterina coronata, without going into the 
8ubspecific distinction. 
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Fisher (loc. cit.), reports that the number of protuberellces probably varies some
wha.t with age and local conditions in the subspecies cristata whi':ln is the typical from 
of the speeies Asterina coronata. 

'1'jJe type locality is cited as Ponape, Caroline Islands, and the distribution men
tioned as Caroline Islands, but actually the' distribution of this species appears to be 
more extensive and extends from Japan in the far east through the Eastern Archi
pelagoel:J, PhIlippines, vnstward to the coasts of India and even beyond, to the Pacific . 

. A. H. Clark (Zoc. Gil., 1952) records it from' Marshall Islands in the Pacific Ocean. 

Specimens in the collection.-A single specimen, preserved in alcohol, is represented 
ill b reference collecijons of this Museum. Locality: Krusadai Island, Gulf of Manaar. 
192;'). 

'1'he specimen has the tips of the arms slightly turnoo upwards. The colour of 
the specimen (in alcoho1), is dirty greyish brown above and paler brown below.' 

In this species, the arms are narrower, relatively larger and much better den;tar: 
cated from the rest of the body than in the preceding species (A. cepheus.) "rhe 
centre of the dorsal surface of the disk is encircled by a. raised, circular ridge (corona
like; hence the specific name, A. coronata). All these characters are very well seen 
in the present specimen examined. The dorsal surface has a coarsely pitted appear~ 
anee, and thfl ventral surface uniformly granular in appearance. The ambulacral 
gro()"\'es are dark greyish, almost closed, and not widely open as in the specimem: of 
the next species, Anseropoda sarasini examined in the Museum collection. 

Measurements: R = 18 mm. 
I' = 8 mm. 

Overall tip to tip diameter: 25 mm. 
. ," 

'. 

Genus Anseropcda (=PaImipes Linck). 

'1'he body is flat, thin, nearly membranaceous. The margin" is' radi~telysttiated: 
The dorsal ossicula bear a radiating tuft, and the oral ones bear'a :~ahsfeTse liIi~ 
of many thin, mobile spines; the ambulacral spines are dispQS!ld,in.·()~llq':le.,rQ'U~d~d 
groups. In this genus, the low crown of plates fbu6:d on·"the~ sile 6f"th~ -niHfdl~"of 
the disk in Asterina is not found. 

{ 

'I'hi;;; genus is characterized by the very broadly pentagonal ,shape of thf:lbody 
and is remarkable for the almost wafer-like thinness of the body. On th~aboralside, 
there is a median crest along each ray, and both surfaces are provided with tufts of 
minute spinelets. 

A single species, A nseropoda sarasini (= Palmipes sarasini) is r~presented in the 
Museum collection, by a number of specimens collected from Pamban. 

Palmi pes 

PaZmipes 

Palmipes 

Anserpo~a sarasini (de Loriol). 

FlGUBE 83. 

sarMini, Loriol, p. De, "Notes pour . servir a l'etuda des . Echinoder, 
mes, V, Mem. Soc.Phys. et Rist. Nat. Geneve, XXXIi, 
2me partio, p. II, pI. I, fjg. 4. 

8arasini, Koehler, Ro, "Shallow water Asteroidea, collected by the Royal 
Indian ,Marine Survey Ship, "Investigator", Indian 
Museum, Calcuttp" 1910, pp. 127 - 128: pI. xix, fjgs. 1 
and 9. 

Baf'a8ini Gravely, Littoral Fauna of Krusad ai Island (in the Gulf of 
Manaar), Bull. Madras Govt. Mus. (Natural Risto17 
Section), I, No 2, 1927, p. 169. 

..~ 
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. Koehkr (laIC. cit.), has recorded this species from the . Andamans and Nicobar 
Islands and has referred to r,ve specimens of this species from Andaman Islands and one 
specimen from Nicobar Islaw"Js in the collections of the RI.M.S. Ship .. Investigator" 
in the IniHan Museum. ·1.'he· diameter of these specimens is saId to range between 35 
and 27 mm., but in 'two specimens among them one of the afmSlS reported to have 
been completely atropbied. 

The original description of this species was published by P. de Loriol (lac. cit.). 
:K ormally, in this species, the dorsal plates are very finely granulated and carry, in 
their central region, a cluster of two to five very small, hyaline (semi-transparent) and 
cylindrical bpines. But Koehler (lac. cit.), observes that this is not the condition found 
ill absolutely intact specimens which have not suffered damage. In such specimens 
the plates of the central region of the disk and projecting parts of the arms carry 
each one, in their middle, a tuft or bunch consisting of numerous spines, extremely 
fma and very closely pressed together, which are arranged along an arch, the conca
vity of which is turned to the side of the corresponding pore. In proportion to the 
extent to which it is removed from the median line, the arc formed by the spines 
diminishes in length and is terminated by only a small bundle of a few spines aB 
stated by P. de Loriol. The marginal spines are also generally more numerous and 
more clol!1e-~et than is indicated in the original description of this species gIven by 
P. de Lor-juI. Koehler (lac. cit.), reports that he had examined one of t.e types of 
this species preserved in: .the Museum of Geneva and found that it had lost a great 
part of its spines and it is thlS ,factor that was responsible for the variation noticed bet
ween ]J. db Loriol's original description and the condition now observed by Koehler 
in the Indian Museum specimens. 

Gravely (loc. cit.), h'lts observed that the specimens of this species found-at: Pamba:tr 
,are larger than those of the two species of Asterina taken in this lo.cality (A. cephea anlJ. 
A. coronata.), and that in the genus Palrnipes i the 19w crown of plates found in the middle 
of the upper snrface of the disk in Asterina is lacking. A number of specimens of 
PaZmipes sarastm (in the living condition) have been collected from Pamban. They are. 
usually found attaehed firmly to some substrata like rocks and pieces of dead coral by 
their oral surf!tces. 

Specimens in the col!fctian.-This species is represented'in the Museum collection 
by several specimens from Pamban and ;pamban Bridge in the Reference collection, 
and by one specimen, aiso collected from Pamban, in the Gallery collection. 

T. Reference Collection.-(1) One specimen: Locality: Famban, , 1922., The 
f;pecimen is fairly large, dirty greyish brown, with the tips. of the arms" blunt.,' broadly 
rounded ,md obtuse, slightly upturned. The ambulacral grooves are dark brownisn. 
Both the upper and lower surfaces are uniformly granular appearance. The margiru 
is somewhat thinned out. 

Measurements: 

R = 21 mm. 
r = 15 rom. 

Over<lll diameter from tip of one arm to tip of opposite arm: 40 mm. 

(2) 1.hree young specimens, more or less similar in size: Locality: Pamban, 
[922 The specimens are dark greyish brown, both above and helow. ''I'he ambulacraJ 
'grooves are dark brownish. The surface is ~niformly granular both above and below. The 
margin is somewhat thinned out. 

Average measurements: 

R = 16 mm. 

r = 11 mID. 

Overall diameter from tip of one arm to tip of opposite arm: 28 mm. 
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(3). One specimen: Locality: Pamban Bridge. Colour: reddish in life, but 
faded to a pale creamy brown in this spirit-preserved specimen. The specimen • 
partly disintegrated, one of the arms being incomplete. The surface is granular, both 
ahove and below. The ambulacral grooves are darker brown. 

Measurements: 
R = 15 mm. 

r = II mm. 
Overall diameter from tip of one arm to tip of opposite arm: 30 mm. 

(4) One specimen: Locality: Pamban Bridge, 1948. This is the only speci-

., 

men in the collection that retains to some extent the original reddish colour, although . ~ .. '.' 
the specimen is preserved in alcohol. The margins are somewhat thinned out. The 
arms are very obtuse and broadly rounded and blunt. The dorsal surface presents a 
~losely reticulated, pitted appearance, while the lower surface is uniformly granular, 
Colour: slightly reddish brown tinge, both above and below. 

Measurements: 
It = 17 mm. 
r = 13 mm. 

Overall diameter from tip of one arm to tip of opposite arm: 35 mm. 

II. Gallery Collection.-(1) Two wet-preserved specimens exhibited in the .Gallery. 
LC'c:alitv: Pamban. The specimens are conmletelv bleached and are of a uniformly 
dirty-w'tlite or greyish white colour. The ~urfa~e presents a granular appearance 
owi:';4 to the presence of small, close-set rounded tubercles. The arms are short, 
~l'Oadly rounded and not sharply demarcated from the disk. The, alLbula;ral grooves are 
dark greyish. . 

Measurements (of the larger specimen): 

R = 16 mm. 

l' = 12 mm. 

Overall diameter from tip to one arm to tip of opposite arm: 34 mm. , 

Family ECHINASrrERIDAE. 

Th~ Echir;ast~r.idae are cl~:n acterized by a small ~isk and. five slender, cylindroid rays. 
The skeleton 18 retIculated Wlth open meshes and smgle spmes or a few spines at the 
Ilodes. The species belonging to this family are usually red or orange in colour. 

This family is represented in the Museum collection by a single species belonaing to 
the gPIllb Echinaster. b 

Genus Echinaster Muller a.nd TroS<'h"l, 

(=Othilia Gray). 

The body is star-like, granulated, depressed; the back is rather convex, with 
a circle of 10-15 c~nical dors~l wa.rts. The ambulacral spines are small, placed iQ 
groups, WIth a smgle, contmuous row of large, slender spines near them. The 
spine'~ are very long and covered with a granular skin, and have generally a second 
articulation about one-third the length from the base. The arms are elongated, conical 
or cylindrical. An interconnected network of ridges is present in the integument, from 
which the longer or shorter spines ~ppear, sometimes single and sometimes malllY ~md 
clof!ely crowded together. The skm, between the meshes of the network is naked. 
with many tentacle-pores. The anus is sub-central. 

( 
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'Ii. tingle species, Echino.der purpureuJ, is represented in the Museum. collection~ 
This species is subject to considerable variation and has hence been known by varioUs 
other lIynonymouB names such as Echinaster Vallax, OthiLia purp-urea and Othilia 
luzonlca. 

Fisher, in his paper on the "Starfishes of the Philippine Seas ", (Bulletin of 
the United States National Museum, 100, Vol. 3, 1919, p. 426), commenting on the 
systematic positioI' of the genus Echinaster observes that the genus Echinaster Muller 
a11(1 Troschel (April, 1840) is usually understood to include Othilia and Rhopia Gray 

. (December, 1840). In a key to the Echinasteridae in his paper on the Asteroidea of 
:the' Nortbi Pacific, etc., (loc. cit., 1911, p. 259), Fisber recognised Othilia for those 
specIes wbIch have, in addition toabactinal papulae, also intermarginal papulae or 
both intetmarginal and actinal papulae, while the name Echinaster by illll'lication was 
reserverl for Echinaster sepositus and its allies, in which there are neitber intermarginal 
nor actinal papulae. Hence Fisher describes the species purpurea as Othilia purpurro, 
assigning it to the genus Othilia. 

However, since the distinction between Echinaster and Oth'ilia is rather subtle 
.. ~ Fisher himself admits and· Othilia is generally considered as a synoym for Echinaste~ 
of Muller and Troschel, the species purpurea is included under the genus Echinaster in 
the present account, Othilia being treated as a synonym for Echinas.te,.. 

Echinaster purpureus (Gray). 

FIGURES 84 AND 85 . 

Othilia purpurea, Gray, Annal~ and Magazine of Natural History (1) VI, 1840, 
p.282. 

]j)chinaster Luzonica, Gray, Annals and Ma gazine of Natural History (I) VI, 8 140, 
p.282. 

Echinaster /allax, Muller and Troschel, System der Aste riden, 1842, p. 23; 
Perrier, p. 106. 

Echinaster /allax, Savigny, Descr. del'Egypte Echinod., pI. 4, fig. 3. 

Echt"naster purpurea, Gray, Synopsis of the species of Starfish in the British Museum 
(Natural History), 1866, p. 12. 

Echina8ter Luzonica, Gray, Synopsis ofthe species of Starfish in the British Museum 
. . (Natural History), 1866, p. 12. ' " 

Echinaster purpureus, Bell, F. J., Report on the Zoological Collections made in the 
Indo-Pacifio Ocean during the Voyage of "H. M. S. Alert", 
1881-82, British Museum, 1884, p. 124 .• 

I Othilia purpurea, FiFlher, "Starfishe,s ofthe Philippine Seas':, Bull, pnitedStates 
~ . National Museum, 100, Vol. 3, 1919, p. 432~ 

1 In the fresb, living condition, the colour of this species is purplish red, but i.' 
may aho be purplish or reddish brown, and the specimens retain their natural colotir 
an the dry-preserved condition. In alcohol, it is always darker in colour than other allied. 
Ilpeciea, Ebhinaster gracilis and Echinaster sepositus. Very often specimens of Echinaster, 
fJUrpur6-U8' hiive six arms; 

Tltd arms are cylindrical, nearly three times as long as the width of the body, 
with nnmerous short, rather blunt spines; the under side of the body bears cross
wrinkles ariJ. two or three series of pores parallel to thj3 ambulacra. Oqc~sion~l.freiik: 
~pecimen8 bear only four arms. Normally, the arms are five in number; bu.taoroetiriles 
&Iso six in number. The arms often bear many bluni spines. 

257-1-28 
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Bell \loco cit.), reporting on the specimens of this species collected by the" H.M.S. 
Alert" Expedition, states that while some specimens had six arms and another fivEt 
arws, not markedly differing in length, another had one very long arm, with a. u{adre
polite on either side of its base, and four shorter arms, of which one was very much 
shorter th3.n the rest; he adds that the specimen, however, bore indications of injury 
and iOubS~tlUent regeneration. 

Fisher (loc. cit.), reporting on the Philippine specimens of this species furnishes 
some interesting details regarding the abactinal plates and granulation of the skin 
in tills spccieil: 

n.e a,bactinal plates form roundish or more or less irregular meshes, 10 to 12 
of which can be counted across the ray from one supero-marginal series to the other. 
'I'hese me::;hes are largest in the mid-radial region, and contain between five and ten 
papula,e. Most of the &bactinal and all the ma.rginal pla.tes bear a short, central, coniCJol, 
blunt <lpinelet, heavily invested in membrane. 

Just external to the adambulacral plates is a straight serIes of infero-marginal 
plated, about 1L1, corrcBponding to the 10 adambulacrals. These plates are four-lobed 
~nd exteml from behind the mouth plates, where there is an odd plate, to the tip of 
tre ra,y. The supero-marginal plates are immediately above, and separated by a seriea 
of p<tpular areas, containing usually only a. single papula (sometimes 2 or 3 at the 
ba,~e of the r&y). Near the base of the ray, the supero-marginal series bends upwarda 
and res,cheii the inter-radial line aboui midwa.y between mouth and IlnUi. The 
angu!!!;!" 81'~we between the two series is filled in with intenn3rginal plates and abou* 
f. C1' T pllpular areas. ( 

'Ih, skin contains crowded perforated plates ha:ving an irregularly elliptical, oval J 
!Oi" subcireular form with ten or twenty. perforAtions. Many Are very irregular in till) 
fOllll of branched and perforated rods. These are incomplete plates. ·Fisher reporta 
(loc. cit.), that if a light-coloured specimen is immersed for a short time in caustio 
potash, the crowded deposits can be readily seen with a strong hand lens a.s a. minute 
greyish granUlation in the skin. These deposits are reported to be ,slightly thicker 
around the edges of the papular pores where they form rings. Numerous glands are 
Q,lso aeen fiCattered over the body. 

The adambulllcral armature consists of three spines. Deep in the furrow is a 
!!litor-t, slightly curved, blunt, strongly compressed spine of a. rather spatula1ie form, 
but orientec1i with the edff8 iIowarda the furrow. The tip of this jllSlI reaches the base ol 
the aecond spine whioh 8~d& on .he edge of the adambulacral plates and ~ 
stouter, longer, compressed and trunca.te at the tip. This series is united by thick mem
hrane, a.nd forms a serr&te border to the furrow, the spines of one side usua.lly fitting 
into the intierYals between the spines of the opposite side. The spines of the same 
series are sepa.rated by a. space about equal to their own thickness. Just back of the~ I 
ia tile Ibird spine, the bases a.lm0lP Itouching, but as the outer spine is directed away. ~. 
from the furrow it appears in the undried and 'Uncleared speciILen to be considerabl)'l 
'Paced from the second. The adambulacral plates are sma.ll, wider than . long. ,and . 
sepM"8ted by an interval about one half their own length. 

'rhis species pra.ctices autotomy as is evidenced by the· OOOlet forms exa.mmed· by . 
1!'isher in the colection from the Philippine Seas, both of which have the bllds of five 
new rays. 

This species has been recorded from the Indian Ocean and the Red 8e&.· Bell. 
r~portjug ('ll the Alert Expedition specimens sta.1ies tha.t specimens of this species 
ower" C!oUected from Port Molle, Port Dension and Thursday Island (4-6 fathotna·c1eep) •. 
r .y (Joc. cit.), records ~his species from Isle of France. . 
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li'isher :COCo cit.), cites the distribution of [this species as follows:-

Red Sea, Zanzibar,Mauritius, Mergui Archipelago, Madras, Philipjnes, Molu.cca; 
Islands, Timor, Torres Strait, north east Australia, New Zealand. 

Specimens in the collection.-Two specimens, exhibited in the Gallery, one from 
Tuticorin and the other from Kilakarai, are represented in the Museum coUection. 

(1) One dry-preserved specimen, exhibited in the Gallery. Locality: Tuti
conn .. 

The specimen is dark brownish, closely covered with rounded, close-.set tuber
cles, separated by deep pits. The arms are narrow, slender, cylindrical, gradually 
taperin~ towards the tip and .sharply marked off from the greatly reduced disk. The 
arms are slightly curved towards the tip anda lmost serpentine. 

l\feasurements: R = 65 mm. 
r = 9 rum. 

Overall diameter from tip of one arm to tip of opposite arm: 120 BlDl. 

(:A) One wet-preserved specimen (preserved in alcohol) exhibited in the Gallery. 
Localit.y: Kilakarai, Ramanathapuram District. 

The specimen is pale creamy white (probably faded due to preservation in alcohol~ 
Xhe other characters are more or less similar to those of the dry-preserved specimen\ 
described above. The arms are slender, narrow and pointed towards the tip,and 
Iiliarply marked off from the greatly reduced disk. 'l'he ambulacral grooves are narrow 
and brownish. This is a much smaller than the preceding dry-preserved specimen, 
an'} is probably a young specimen. 

Measurements: R = 31 mm. 
r = 6 mm. 

Overall diameter from tip of one arm to tip of opposite arm: 56 rum. 

ORDER FORCIPULATA 

The sea-stars . belonging to this Order 'are distinguished from all other Asteroids by 
tl>c prulCIlGe of typical pedicellariae provided with a basal piece and two valves. The 
pedicellariae have crossed jaws. The marginal plates are inconspicuo'.ls. Generally, 
~hese sea-silars have a small disc and elongated tapering arms, wiL;l ruulllleu l:Iio.es, and 
bencs they are aevoidof a definite margin and conspicuous. marginal plates. The .... 
Bkele1ion is reticular, usually arranged in the arms in transverse arches, and mostly 
also showing more or less regular longitudinal series such as c~rinals and ma.rginals. 
['he mouth frame is usually of ~he ambulacral type. The podia. occur in two. or 
four rowws in each am'bulacral groove and are provided with simple ampullae. Papulae 
'Usually occur throughout the surface. 

Of The 'four ,families included in this Order, only one, the Zoroasteridae, com
prisingdeop water forms, is represented in the Museum collection, by a single genus 
and species, namely Zoroaster planus. . 

F8Imily ZOROAS'fERIDAE 

.' This fa.mily i.ncludes deep sea Asteroids .characterized by a small disk and five.' 
lOng. slendetannsin which the plates are arranged in longitudinal rows. Pedicellaria.e, 
when present. are of the straight type only. There aTe usually four rows of podia in 
each iimbulacra(groo:ve. The aboral surface may 1:)e either with or without spines. 
Me:m.h~TR (.1 this family generally inhabit muddy bottom in deep water both on the 
)?acific Coasts of the United Sta~B and in the Indo-Pacific Regions. 

257-1-28A. 
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Genus Zoroaster Wyville T~omson. 

The disk is small. The arms are long, narrow, t~pering throu~hout, Ilrched' 
abactinally, and vdth a more or less definite median . keel, tumid . actinaUy. The 
interbrachial areas are acute. 

Abactinal, marginal and actinal intermediate plates are ~rranged in regular longi- , 
tudinal rows along the arm. Regular transverse series are also formed, the plate~ 
being c~rrespondentl:lond Elqual in length in each series ajS they proceed along the arm, . 
excepting the plates in the median series, which are longer. 'rhe surface of all . the .. 
piates is coverl;ld with small, widely spaced granules upon which are articulated smalL 
pa~.iHifOIln,skin-covered spinelets. A small, robust, conical spine may be borne on 
the plates of the median series, the supero-marginal series a.nd sometime~ on the· 
in~ermediate abactinal serie~, of plates; . 8;n4. ~ll~. or m,p'.r~, 19n~et, delica~e. ta~er~~t 
spmes a.re usually presen~ on ea.ch of the actmal mteriOediate plates. . 

The adambulacral plates are small, and quite ~ithin the furr"bw, and each alternate 
plate ma"y; beprodll:ced a.~d form a prominent ri~ge which' extends far into the furrow 
(this character is proba.bly only fully developed in the . adult). The adambulacral 
arinl!lt(tre, cop~ists o~ several elongate spines plac\'!d in a single file along the edge of the 
ridge: arid one or two small cilliary spinelet~ at the extreme edge of the plate. T1W 
IIttermediaii, 1'Io'her ineonapicuous plates bearooly this small group of ciliary spinelet •• 
and; litre c;lev:oi!J of spines, on the surface 6f the plate within ~he furrow. 

The., ~i¥lreporiform body is small and inconspicuous, placed externa.l to the inter. 
r~9ica.~ (b~a»l) plj:1t~. 

. TheanaI aperture is sma.ll, excentric, surrounded by ~ circle~ of sp:t~U, ciliary •. 
jplIle&. 

Small, forficiform pedicellaria.e are present on the abt\Ct41al surface, one or 
f)ccasional!y, two bein&" borne on the membrane in each mesh" punctm:ed by, the papulae. 

Several small, forli.<riform pedicellariae are attached by membrane to the innermost 
.pine of the armature of ~he ad~b,~ ~~tes. 

The. aIn.h:ullJ.c:r:~l tube feet (podia.) ~es~a.JI, ~th s. l1es~y te.rmin"ldi~~ ~nd foqning 
four rows. 

ThLJ ~.eD:us was lor a ~ongtime known. only fro~ the .t\~&Htic. But ~J&d.eD: r6{)o~ 
(in his· Challenger RepOrts, 1899), a. new' form' from thEl' ~a,stern A.rchipel~G'o. ~l th,e 
~ea 6re from great dep~. .' . 

. The ge~~ Zoroaster Wag o~iSinally cl~S8i~~d and~D;,?Iu,ded by 8~ W~i!te~·r.J;'~om.80Dr 

'. 

In the. A~terllda,e: It .w¥J sub~ue~t~ referte~ 1?~ Perrle~ tq th.~. f~y ~edicell~~,. 
esta bll~hed by hIm 10 1884. In the followlOg yea.r, 1,885, l~. 'Yas. 'how~ver, remQved 
by Perrier into 1-he new family Stichasteridae. According to Sladen, 'however',ZlWo"ii,ter .' '1'.'.", 
anq ~tEl a)l~ea a:r;~ v,er.y ~ reJ?loved; from f'l¥~~, 1Ij(.\~ ~t4o}Jgh. 41· Iij)JIl~ of fOeir 
ch~g.tet:.S t~ey aPJ?ro~l1. much lllOr8 ne~ly Stic~tef'" he is o~ t.he opinio:a. ~~ "0, 
de{ails of their struct-JI'e justify the establishment of· ¥1 in~Pf.PdAA.~ ~Wl"" th~;' 
ZOf08'3teridae. . 

Species of this genus have been recorded ,from flbe AtllaLltiio and the Pacifio 
Oce\ns.; 'tJ:l,e. b&~l1J,IDetrie r.a~e of the. (fenns iii! fr~m ~ tp. ~~. f~lt~lI. ~ species. 
arecsmf.i,ne!\ ~.the QbYl!sal zone. One or two speCies e""te:t;l,t\ to th~ l.ilto:ra.l zop~ ,,~. 

. . A S.ill~}>e. ~,ci~~, ~(I:r()tU!.t.e~, plartfl.', is reJ?re~nte~l ~ th.~ MUE!~W~. ~~~~iPQ ~y ~, 
1Jl~f!J~ &~eo~ll1~' lli'. ~ r~~~r badly daPlag~ C9ndj.~~on, from. S.o~th C~')9~ . 



Fig. 57. Astropecten indicus DOderJein. 
(Above: Dorsal view; Below: Ventral view). 
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Fig. 58. Astropecten mauritianus Gray. 
(Dorsal view). 



Fig. 59. Astropecten hemprichii Muller and TroscheI. 
(Both specimens: Dorsal view). 



Fig. 60. Astropecten monacanthus Sladen. 
(Dorsal view). 



Fig. 61. Astropecten zebra Sladen. 
(Dorsal view) (x 3). 



Fig. 62. Astropecten zebra Sladel~. 
(Ventral view) (X 3). 
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Fig. 63. Persephonaster rhodopeplus Woodmason and Alcock. 
(Dorsal view of damaged specimen). 

Fig. 64. Luidia maculata (Muller and Troschel). 
(Dorsal view), 

.. ~ 
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Fig. 65. Luidia savignyi (A\:douin). 
(Dorsal view). 



Figi 66. Anthenea regalis Koehler 
(Dorsal View). 



Fig. 67. Anthenea rudis Koehler. 
(Dorsal View). 

Fig. 68. Anthenea Pentagonula (Lamarck). 
(Left: Ventral view; Rignt: Dorsal view). 
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Fig. 69. St£!llaster belcheri Gray. 
(Dorsal View). 

Fig. 70. Stellaster incei Gray. 
(Dorsal View). 



Fig. 71. Goniodiscus granuIiferus (Gray). 
(Dorsal View). 

Fig. 72. Pentaceraster mUltispinus (Von Martens). 
(Dorsal View). 



Fig. 73. Ore aster thurstoni Bell. 
(Dorsal view). 

Fig •. 74. Protoreaster liacki (de BlainvilJe). 
(Donal view) 

(Specimen from Kilakarai). 



Fig. 75. Protoreaster lincki (de Blainville). 
(Ventral view). 



Fig. 76. Protoreaster lincki (de Blainville). 
(Dorsal view). 

(Specimen from Tuticorin). 



Fig. 77. Asterodiscus eJegans (Gray). 
(Dorsal view). 
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Fig. 78. Linckia laevigata (Linnaeus). 
(Dorsal view). 
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Fig. 79. Metrodira subulata (Gray). 
(Dorsal view). 

Pig. 80. Asterina cepheus (Muller and Troschel). 
(DQrsal view) (x4). 
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Fig. 81. Asterina cepheus (Muller and Troschel). 
(Ventral view) (x4). 

Fig. 82. Asterina coronata (Von Martens). 
(Dorsal view) (x4). 



Fig. 83. Anseropoda sarasini (de Loriol). 
(Above: Dorsal view; Below: Ventral view). 
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Fig. 84. Ecbin8ster purpureus (Gray). 
(DorsaLvie,w .. ~ 



Fig. 85. Ecbinaster purpureus (Gray). 
(Ventral view). 



Zoroaster 1l1anus Alco()k. 

Zoro(Uter planus, Alcock, II Indian Deep Sea. Asteroidea. ", Anna.ls and Magazin~ 
of Natura.l History; (6) Vol. XI 189 104. 

'.fb.e r~;y~~, ti'V~ ~ ~"-'Ipb~r. 4 t~ type spepUnen, 4escdbed by Alcock (Zoe. cit.). 
R =16 r; R, • being 6fjual i;o 210 millimetres. 

1'h8 disk is extremely small, depressed; ~he rays a.re extremely long, and fairly 
tapering, semicylindric!!:l, depressed. 

The abactinal surface of ~he disc bears slightly enlarged, close-set sub-hexagonal, 
primary radials and interradials, surrounding a mass composed of a dorso-central a.nd 
radir11 under-basa.l plates, all of equal size; all the plates are rather closely covered with 
capillary spinelets, and the dorso-central radial plates carry, in addition, a stout, conical, 
.fluted spine; the narrow intervals between neighbow::ing plates e.ch bea.r one papula .Del 
often also a, single large pediceUaria. 

The rays havE} a longitudinal mid-radial row of large, tumid plates, each of which 
bears, besides the capillary spinelets, a. central stc>uti, conical, fluted spine, muoh like 81 

pedicellar~a.: on eaoh side oft his row are six (seven in the inlerbrachia, five at the end! 
of the ra.ys) very' close, parallel rows of smaller plates, the lowest row articula.ting with 
the adalllbUlaCl' .. ls; these plates, which also fall into transversely parallel series are 
ra.~her distantly covered with capillary spinelets, the centra.l one of which in each plate 
(except in the row immedia.tely adjoining the large, mid-radial series) becomes 8. long, 
Jlender spine that gradually increases in size in each successive row JroII!, the abactinal to 
.he a.ct,inaJ surface. The n~rrow intervals between the angles 0,£ neighbouring plates 
giv~ passage (except between the two lowermost rows of plates) each to one papula, and 
(on the piates) between the p~~u}Bte is a rather l!\fge pedicell~ria. 

Tbe a.dambulllocr&l plates are short and do not extend far upwards within the furrow; 
each pl~te bea~ on its a,ctinal edge two ~a,nsversely. l>laced spinelets and occasionally 
a pcdiccllnria, and every alternate plate has ~ prominent inter-lIjmbulacral ridge on which 
is borne a 1:0W of three spinelets, the innermost being furnish,ed with a:. clust~r of eight 
amaH pedicellariB!e, and the one next the· innermost with III single large ptldi,celllt.;rill. 
The mouth plates are armed with large, needle-like spinee. 

The tube feet (podia) a.re quadri-serial (i.e., arranged in four rows). 

'fhe Madreporiform pat. i~ large, tumid and conspicuous, with • coaptA. ~ . 
• tone lCulpture. 

The C9l0~ ~f ib,e ~im~!' in lile i-. WnlQJl-rAi-

rl:~~ &P~i~~. h~ b~n ~~:vjoJ¥!ly recor~d from the La.ccadive Sea, at a dept~ of 
l,~Q {,t.hQ~~ iJ,l <;oiaL ~d,'aJ.rMd,lit q.19bjge~z;t~. QO~~. 'rhi~ is a faJrly deep sea. Eqlooies. 

This species i$ very much like the closely allied species Zorolllter Barathri, hill 
wb.Nili., .1;lo~e;v,~" ~t. i~ e,~i,lY, djlJt~~sheQ, (i) by' tll.e. fl,ttep~<1: dis~ very d~ftnitely 
I~W •. fro;" tAA b~1t of. l)l~ ~18'; <i.iJ ~ thi:l, lar~~J, ~~m~:Q..~tJ ma~epori{orm 
pl,,~~; - . and;. (@ .};>y th~, lerrge qp~~l~ borne, ~:I.ltraJly; OD: e~ry, pl~t(e ~xcepll .1ie baeal 
iDterradi&la and the platee of "he row iInn1.~~~~11 ~~qj:':'i'!J -' tlte. D,ljd .. radial rolf on 
Hcb aide. -

[tpM~~~m ." tJr"e t9llectioll.-One s~men. (wet.prservM) is. contained in th. 
lte~eIlee Colleetjon, from South, Ceylon, in a. rather badly, damaged conditiOll. 

The. arm& ..... ~ fMgii& ana mlttB.~ 0& ~em Qe ","0_ * ~~.. ~e W .. 
i. sol .... and 'th. amHlal'& in' a ftemDle and: disinbe~1ling, ~i~PJt. 't~., gt.JjlW ~ 
of the presened specimen i&' .. dun grayish brown. 'Fha "'Int, _ 19mr ~ f~ ~ .t.. 
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~he. b.f1se and dist!nctll demarcated from the disk which is comparatively small. The 
mdIvldual plates formmg the skeleton of the arms and the disk are distinctly visible in 
the present specimen. 

'1'he general .. hape and proportions of the disk and arms and the general appearance 
of the specimen very much resembless ~hose of Persephonaster rhodopepZU8. which hi 
al.;o reprPBented in the Museum collection ::md which is also similarlv a deen sea. fonn 

, <OJ '.. • 

Measurements: R = 68 rom. 

r = 20 mm. 

Diameter of the disk: 28 mm. 

CLAsa QPHIUROIDEA 

. According to Ba.ther's classification in Lankester's Treatise on Zoology, ~he Ophiu. 
rOlds are treated a&a subclass of the larger class Stelleroidea. which according to this 
classification, includes the Asteroidea also.' .' . 

But according to the modern system, the Ophiuroidea are treated as a distinct Class 
of the Echinodermata. 

The Ophiuroiilea are Eleutherozoan Echinoderms of stellate form with slender, simple 
or branched arms sharply marked off frem the di:::(:, :13 :1ppe!!dat;es. The arms differ from 
those of the sea stars (Asteroids) in not having a groove al-ong their ventral side, and In 
being of solid COllstruction, and s'.lpported by an internal row of ossicles, without 
anlhulacral grooves. The podia are reduced to small papillae not provided with ampullae. 
The Ophiuroids are without anus or intestine or any digestive tubes extending into the 
arms. 

The typical Ophiuroids (Order Ophiurae}, have a small, flattened, disk of rounded, ~ 
pentagonal or scalloped outline, sharply separated from the five symmetrically placed, 
long, slender, smo\)th or spiny arms. In the Basket-stars (Order Euryalae), the disk is 
larger and the a.rms are branched repeatedly formmg an elaborate network. 

The tube feet (podia) are arranged in two rows; they are sensory a,nd non-Iocomomry, 
having no suckers: pedicellariae are wanting. ':1:he stomach is sac-like, without caecae 
or extensions· into tbe arms. The madreporite is on the oral side. 

'l'he aboral surface of the disk may be smooth and leat};lery, or covered with small 
spines, or may bear a number of plates embedded in the integument. The arms are always 
long in proportion to the disc and sometimes they m~y be v~ry long .. They present Ili 
jointed appearance. being composed of fO'.lr lon~tudinal s~rles of 9al~areous plates. or 
shields. The arms may be smooth or ma.y bea.r spmes on theIr la.teral sh1elds to a varymg 
degree.. 

. The Ophiuroidea are free-living, .active creatures, and are cmom.only, known as serp~nt . 
stars froxuthe 8Ila.ke-like appea.rance of the slender arms and thell' fleXlious, serpentine· 
moveinenii• or as brittle stars from the tendency of the arms to bre~k o~ readily. Aboul • 
1800 living and ·180 fossil species· a.re known." . 

The Ophiuroids are mostly small anima.ls with a d~sk ~bout. 10 ~ 30 millimetres. in 
diameter andtlie arma normally about three to five or SIX tImes the dIameter of the disk 
in length; however, s,pecies with small disks may. sometimes. h.ave very lon~ arn;s. 'Pte 
baske~8tars r(Gorg~llocephalidae) of which ~e~e IS o~e spec:1eS. repr~~:nted. m t~.8 
'MUlJenm .cot1~tion, are very much.!arger than the typIcal O~~lUrOld8, .hsvmg dIsks up 'to 
iien eentiilielles·ln Cliaroe1ier, snd WIth much branched and cvl1eda.r.-n::u;, • 
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The Clai;s Ophiuroidea is divided into two Orders-the Ophiurea. which includes, 
the typical Ophiuroids and by far the greater majority of the species and the Euryalae 
which incbdes the Basket stars. Both Orders are represented in the Museum collection, 
tha former by twelve spe~ies, belonging to five different families, a.nd the la.tter by II 
single species, belonging to the family Gorgonocephalidae. 

ORDER OPHIURAE 

'l'his Order comprises the typIcal brittle stars or serpent stars and includes by fa.r tt16 
great majority of the species of serpen~ stars. 'rhe arms are simple, unbranched, mostly 
five in number. but sometimes six or more, movea.ble chiefly in the tra.nsverse plane, 
but they cannot twist or tum to the mouth. The disk and arms are usually covered with 
distinct shields or scales, although these may sometimes be covered with s1cin Or by 8i 

layer of granuleil or by spine.. The arm spines are borne on the lateral shielda and 
projecll outwards or tiowards the tip of the arms .. There is only one madreporite. 

As mentioned earlier, five families of -hi, order are represented in the Museum 
collection, namely, the familie. Amphiuridae, Ophiactidae, Ophiothricidae, Ophioco
midae rrnd OphioderDiltidae. 

These families may be distinguished from (IU~ another by the followimt chief 
diagnostic chara.cter!:-

1. Disk generally definitely .oaled with radial shields 
which :::':0 c",:ide!l!, !!.!!C w!!i'3h ~.:~ th~~~ (ll1t,~!, 
ends are articulated by a socket to a ball. 
shaped projection of the outer ends of_ the 
~enital plates 

Disk sea.la.tion more or less oompletely concealed 
either by little spines or tuberoles, or by 
olose-set granules 

2. Two oral papillae at the jaw apex .. 
Only one oral papilla present at the jaw apex 

3. Disk soalation more or less concealed by little 
spines or tubercles; oral papillae are wanting; 
the arms are spiny with mostly long, thorny 
spines of glassy appearance 

Disc scalation more or less completely concealed 
by 010801y set granules; oral papillae are 
present in large numbers; spinee not as above, 
but may either be strong, stiff and solid or 
small al:d oloseiy a.ppressed to the eidea of 
the arms .. 

4.. Relatively large and oouspiouously coloured 
Ophiuroids with spiny arms bearing strong. 
generally solid spines; oral pa.pillae merging 
into a large oluster of tooth papillae 

Smaller and more dull-coloured Ophiuroids, with 
arms appearing relatively smooth, as the arm 
spines are small and olosely appressed to the 
sides of the arms; oral papilla.e are numerous 
and in a continuous row, but tooth papillae 
are wantiug 

2. 

3. 

Amphiurldae. 
Ophiactida.e. 

Ophiothrioidae. 

4.. 

Ophiooomidae, 

Ophiodermatidae 
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Family AMPHIURIDAE 

. The Amp~iuri~aeare distinguis.hed by long, slender, flexlble arms. with Rhort,_~r.c~ 
IIpme~ .. The d.i8k IS generally definltely scaled wilih clearly visible Iadiil shields. These 
Mrield! Ire articulated a\ _heix o~ter ends by Q socket to a ball-bhapeJ proJtvtiou of ;,L"" 
!lUter. ends of the genita.ls pla.tes. Ora.l papilae are present, two of which occur a.t \hf1 
Jaw tIp. They are followed along the edge of the }l1W by a single row of square teeth, as 
tooth papillae ate lacking. The oral papillae are oITeto live in number, of which the last 
.is generally infra-dental. The arms are inserted on the ventral. side of the disc. Dental 
papillae are absent. 

The OphiurOlds belonging to his family generallj' live buried in sand or mud wi-n 
the arm tips protruding. 

. . 

A. single g~nus. or. th.is family,. namely, A m-phiO'pl1f6, is repre~ented in the M~l'!.~.u!ll 
collectIOn by a. smgle speCIes, Amphwplus gra1Jely'~, speClmens of WhICh haye been collected 
from ~e&d&i Island and from Pamban, in the Gulf of Manaar. Formerly these speci
mens were referred to the species Ophiophr~gmu8 nlictasl,mder which name they ha:l 
been described in the Bulletin entitled;" Littoral Fauna of Krusa;dai Island", Vol. I, 
No.1, 1927, by Dr. Grav~ly who 9rigi$lly collected the specimtift~. OphiQ'phragm'us is Il 

synonym for il mphiura ;:mder which :n&me the species are recorded in Koehler's an<1 
Lyman's Monographs, andth6 genus A1nphiura Forbes, is, in its turn, partly a synonym 
for the gc,ms A J;/imioplu6. 

Genus Amphloplus Verrill. 

[=Amphiui'a Forbes (Part).] .. 
'1.'he disc is f:>mall and delicate, covered with na.ked, overlapping seales, and furnished 

with uncovered raai~l shields. Teeth are present, but there are no tooth papillae. The 
mouth angles are small and narrow, and bearing a few (usually four or six, rarely eight 
or -.en) close-se", IJUS!' month papillae. 'rhe arms are long, slender, even and more or 
le8s flattened. The ,rID spines are short and regular. Two genital openings are present in 
each inter-orbital (interbrachial) space. The scales along the edge of the disc are turned 
upwards, so as to make a little fence-like border. 

The dics wall is encased with nne, regular, overlapping scales and large, fla.~, 
elongated raJdial sbjelds, having at their outer end, a small knob which marks their 
articulation to the long, slender, flattened, ,club-shaped getnital plate. To this last is 
fastened an equally long, slender, blade-like scale. The three arm bones nearest th~ 
disk margin have their tops elongated outward. The tops of the mouth frames,. though 
small, are ccnsiderably fUfl'owea and grooved, but are devoid of a peristomial plate, or 
have only a thin bne crust A short, small j.aw which is characteristic of this genus, 
supports' the intim.ately connected jaw ~late and .the large: flat, oblong teeth. All the 
species have a gellltal plate of the general shape Just desctibed. 

The genus A mphioplu8 is characterized by the presence of four or more oral papillae; 
along each jaw edge, and is treated by Koehler himself as a Section of the genus Amphiura 
in his Monograph on the Ophiuroidea of the Siboga. Expedition (Koehler, loco cit. 1905). 

Amphiopius gravelyi James. 

FIGURE 86. 

Ophiophragrnus relicf1t8 , Gravely, "Littoral Fauna of Krusadrui Island, in the Gulf 
of Manaar", Bull, Mad., Go,'t.., Mus., I, No. I, 1927, 
p.170 . 

Ampltiopl'U8 ,. gravelyi, • l'a.mes, . D. B., Journal of the Marine Biolo~ica;! A~sociation 
of India, 1970, XII, NOR. 1 Il.ud I, p. 139. 
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. Dr. Gravely (loc. cit., 1927) originally refei-red these specimens (collected by him 
III t~e G~lf .of Manaar, an~ contained .in the col~9ctions of the Madras Museum) to the 
syeCles O~~uop1~mgmus rehctu8 ~f. w~llch Amphwplus relictus Koehler is a synonym. 
Ko~hler ( OphlU\~ns of the PhilIppme Seas and adjacent· waters", Bulletin of the 
UOI~ states N~"lOnal Mur-<e.um, 100, Vol. 5, 1922, p. 179), has placed thiR species in 
the lanull t1mp~wplu8 aDd gIves a, detailed discussion as to why it canno't be placed itt 
the g~nus Ophf~phr~g~us and explains h.ow ~he arrangement of the mouth papillae 
necessltates Illaemg Jt 111 the genus Amphtoplus. However, 4mph'~opl!/.s rclicius is at!· 
present; regarded as a. synoaym for A rnphioplus dep'H~S8US, and the species to which the 
Madras Museum speCImens belong have been referred to a new species namely Arnphio-
plua gravely, by D.B. James (loc. cit., 1970). ' 

, . ~any of the characteriRtic features of Amphiur4. Amphioplu8 and Ophiophrar/m.tJlJ; 
ttpproxImate each other very closely, and there is still some uncertainty in the correct 
determination of these genl'ra 

D. B. James Cloc. cit., 1970) has clarified thb position with regard to the present 
!species and has described it as a new species, Amphioplus gravelyi, and hence this specielt 
is 'deacribed under this currently accepted name in the present accounu also. 

'1'he following f::xtracts on this species are therefore quoted from D. B. James's papel" 
cited above, as his des,cription is based on the type specimens of this species contained in 
the collection of this Museum. which were origmally referred to, and described as the-
species Ophioph1'agmus relictus (Koehler) by Dr. Gravely. (lac; cit., 1927). ' 

., "Gravely (1927i in his account on the Ecllinoderms of Kr~sadai Island in the Gulf 
. el M&nur reported the occurrence of a brittle star, Ophiophragrnus relictus (Koehler). 
Under synonymy for this species he included Amphwra relida Koehler. Arnphiur'1. relict •. 
is ourrently regarded illS a synonym of A mphioplus depressus (Ljungman). A re-exaniina
~ion of the specimens of Dr. F. H. Gravely at the Madras Museum revealed that they 
were hot A. de1Hes~lIs but b6longed to an undescrihtd species of Arnphioplus. They at& 
named here as A. rr.phtOplus gmvelyi after Dr. F. H. Gravely who collected the speeitnent. 
'rhe types are pr6sent in the reference collections of the Madras Government MU8e'.lm". 

D. B. James h38 based his description of this new species on two specimens havidg 
disc diauleters of 8 llnd 9 mm. and with the length of the arms being 100 and 110 mm. 
~"ely. In the smaller specimen the dorsal covering' of the d~sc is lost. They ha,\,& 
been collected in September, 1925 by Dr. Gravely from KrusadaI Island and Pa.mban 
(in the Gulf of Manaar) respectively. The following is a description of this speciesu 
furnished hy D. B. James (lac. cit., 1970) :-

'1'he disc is five-lobed with I'ilmerOUS small imbricating scales. At tLe centre ol 
the disc there is a &mall circular scale. Surrounding this scale and placed radially in 
position there are live 'cir~ular scales forming the .first cir?le. Alternating with th~se fi_ 
~cr.les there is a second cIrcle of five other sca,les mterradiallv lorranged at some dlstanC41 

. from the first circle. The SIze of these large scales IS found to vary from 0.35-0.42 mm~ 
The scales surrounding the radial shields are slightly larger than the other .scales. present 
on the disc. The scales at the margin of the disc are "ery small. The radIal shields are 
long, pointed a.t the prox.imal ~nd and th~y remain qeparated throughout ~heir length. In 
between each pail' ('! radial shIelds the~ 18 a row of ~hree8Cales. The ratlO of b:ead~~ to 
lengtb of each radial ~bie~d i~ 1 : 4 ·-1 : 4.2. The ratIo of the length of each radial shlelct 
to the diameter of the dISC IS 1 : 4.1. 

The interbrae1ial area'; on the ventral side ar'3 c(,mrletely covered with small imbri

cating scales. 

'rh~re are four oral papillae on each: side of the jaw: They ~re arranged in., a ro~ 
without leaving any space. Of these, the infra-denhl papIllae. are. the largest and dv~l.m 
shape. The dist&'m~ papilla. is the sma.llest of the four and sItuated on the adorltl 8hlela~ 

257-1-29 
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1.rhe mi.ddle. ~wo papillae are of the same size and are more or less circular in shape. Th. 
-oral shield IS large and pear-shaped. The Itdoral shiel<le are slightly smaller, three-Bided 
&nd meet interradiaJIy. 

,-!-,he dorsal arm plate~ are broadly elliptical pro.x.lmalJy, with the proximal anddisial 
m~gms convex ~d the distal plate~ are fan-shaped. TL(\ dorsal arm plates are contiguoul 
WIth the succeSSIve J:lates. The r~~l0 of the length to breadth of the proxima.l plates i. 
1 : 2.2, and for tbe dIstal lum plates It is 1 : 1.4 --- 1. 1.6. . 

The first ventral arm plate is very small and thr~e-sided. The proximal ventral arm 
plates are rectangular and eontiguous. The ra.tio of breadth to length of each. plate .is 

, 1 :1. There are two tentacle scales for each tentacle pore. The outer tentacle acale lies 
along the lateral arm plate and is slightly larger than the inner one which Ii .. along the 
aide of the ventral r.rill plate. 

The' first two free segments have five spines ani the next eighteen segments have 
four and the rest three spines. The spines are small, smooth, cylindrical and pointed. 
When there are four spines the third from the upper side is spatulate and when 'here 
are three spines the middle spme is spatulate. rl'he length of the three spines on the 
twentieth segment from the upper side is 5.49, 5.12 and 3.92 mm. respectively. At the 
lip of the arm all the three spines are smooth, cylindrical and pointed. The ntio 01 lb. 
longest spine to the segment length is 1: 1.2. 

The colour of the specimens in rectified spirit i:; whitish." 

(' Discussion.-'l'he pre gent species resembles A Illphioplus stenaspis, A closely allied 
apecies in having sman radial shields which are saparated throughout their length and lU 

having ahiel.1s which meet radically. In A •• tenaspi8 the spines are" short and blunt ~:, 
wbile in A. gra~elri they are spatulate as in the ca.oo of A. iuxtus. But A. grlJ~8'" diffen 
trom A. iwxtus if: the presence of distinct primary ,lates and separate radial weide. The 
apaWate spines of A. g1'a"elyi are very characterhtic. They are Battened with fairly 
IelT&ted margin, The tips of the spines are rounded, slightly expande-d, and .' the 
csomer of each spine tlJere are one or two small teeth. Amphioplus gravelvi can be 
eeparated from aU the knov'n species by the presence of distinct primary scalea, Imall 
.parate radial shields and the characteristic spatulate spines. 

Specimens in the coUcction~-Two specimens are represented in the Reference 
Collection (formerly identified and labelled as Ophiophragmus rBlictus (XoebIer) , 
eoUecied bv Dr. Gravely, on~ from Pamban (1925) and the other from Kru&.dai Wand 
'(1~6). Both are wet-Frt>bened, but are in a. mutilated condition. 

(1) In the specimen frmn 1{rusadai Island all the arms except one ha.ve go' separated 
from the disc. The specimens are dull gretvish brown (in spirit), but the sides (Le. tbe 
Ia'teral edges) of the IJrms are marked by deep rufolls brown (or chocolate brown) lines. 
The disk is small, somewhat pentagonal and granular above, bearing five radial depresaions 
with a median ra.ised whitish streak or ridge extending towards the bases of the fi~e arms. 
The spines are moderately large, thick, whitish and regularly a.rranged at the sides of the 
VIDB. The ~der surface of the arms and disk are pnler brown, almost dull whitish brown 
The moutb aperture is verv small. almost minute, WIth five narrow slits radiating from 
it towards the bases of the ~rms. The arms are extremr,ly slender, very long in pl"OpOl'liOll 
.. the . diameter of the disc. and serpentine with narrow, pointed tips. 

Measurements: Diameter of the disc: '8 In.tn.. . 

Length of the arm: 115 mut. 

(2) The other r.pecimen from Pamban is still more badly mutilated and COIUIi8tiI 
GDly 01 tbl' detached arms and • fragment of the disc and portions of one or _ am. 
attacbed to it. 
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Family OPHIACTIDAE 

'Phis i$ (I; small family !\nd is often included under the Amphiuridae. The members 
of tlhe family Ophiaetidae differ from those of the Amphiuridae chiefly in having but on. 
,.pu. at the jaw .po. In oth~r characters they more or less resemble the Amphiuridae. 
Many species, especially of the genus Ophiacti8, exhibit pronounced fi.saiparooa. 
teu4eci ... 

. A single gemll>. Ophiactis. is represented in the M .IfU'um Collection by a sin!!le specie ••. 
OphiacN ,,,,,igflfli. 

G{lJ'.US Ophlactls Lukt .n. 

t· 'l'be diIc· is eircuillol', robust, closely covered with radial shields and overlalJPin, 
Beales, the latter bearing 1111uIllly l' greater or less number of 8'",11 spines. Teeth are 
preaeot, but 'here are no tooth papillae. The mouth a.ngles va smali. and narrow, and 
beMing a lew (usually Lv-o or tour) small mouth papillae. 'rhe arUlS a.re stout, *'~ 
wha~ flattened, of moderate length (four to seven times the diameter of the disc). The 
IftII .pin_ are ptout , smooth .nJ sulid.Two genital openin~;t aro present.~inwng 
........ moutb ahielcJe. 

With r ... ra to ihe due ~es and radial shielda, the arrangem31lL resembles tIla. at 
OphiophoZiR (especially in Ophiactis asperula) , ',houg}: other species such as Ophiact'" 
.."".". ha.e much larger and stouter scales. There is a resembla.nce similarly, in the 
,.n.tomiaI plata which ia wanting in some species such 80S Ophiactis 1cro"eri, or itt reduced 
til. IIlef8 thin ernst .. in ophiactil .tJeipfli, or is smull and linear, &8 in Ophiaott. 
"peruk. The genital plate is usually very stout, thOli~h lo~, slender and cylindrical in 
op.iaotiI two,eri. mel bu, a~ecl to it, • CODIiclerabllahorier genital scale. Thet 
--.:, baBel are discoidal and eleHeata, with thin wing.. . 

The Bingle spp.cies of this genus represented in tbe Museum- Collection, Ophiact .. · 
,a1?i1,.,t, is fairly widely distributed in the Indo-Pacifin Region. 

Op,."tiI ,of)i,gtltli.-Falls ':1Ilder the first; type, according to :Mr. Lyma.n's ~e:. 
..... ia which the Dumber of the. mouth papillae inc.rea&eB with age. 

OphlacUs savllDJl (Milller a.nd Tro8chel). 

1l'IGUBlI 87. 

Op1aiacli-s Sa.ngnyi, Miiller and Tro8ohel, System ,Jer Ash riden; 18'2, p. g'j 
Sa.vigny Desor. del' Egypte, Eohin., pI. ii, figa. 4-1. 

OpAioltpi. 3~radia, Grube, Wieg, Archiev., 18''7, p. 34:3. 

o,Taiacti • . se:r.ratJia, Lutken, Addit. ad Hilt., pt. 2, p. 126; Lyman, Ill. Ca.t. Mus. 
Compo Zool., Harva.rd, No.1, p. 115. 

O"MOO"'8 Reinhard'i, Lutken, Addit. ad Riat., part 2, 1811, p. 161; pI. iii, fig. 7. 

()pAitictis Krebs", Lutken, Vid., Yedde!., 1856, p. 12, Addit. ad. Rist., part 
2, p. 126: Lyman, IlhlRtr. Cltt. Mm. Compo Zoo1., 
No.1, p. 111, figs. 10-11. 

Orst. & Lutken, Vid. Hedde!., March. 1856, p. 24; Addit ad. 
Hist., part 2. p. 128; vn, Transactions of he Oon
nectiout Aoademy, I, pa.rt 2, p. 265 . 

• 
Qphiaetis safl(Jf6,i. Ljn., Oph. Vivo Of. Kong. Akad., 1866 p. 323. 

OpAiactis illCi,a, Von Martens, Wieg. Archiv., 187(),p. 24:8. 

!57-1-29A. 



()phiactis savignyi, 

Ophiactis sexradia, 
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Russ.~t ~Q4in04~rmrE!coIti:p.el mer, Rosso. Boll. Soc. Natura
. '1isti, NapoIi" VII, IA9'4:, p. 161. 

Russo, Ibid., 1894, p. 161. 

{)fJ~iactis virens, HU1'lSO, Ibid., 1894, p. 161. 

Ophiactis krebsii, Verrill, "AdditionG ~o the Echinoderms of the Bcrm$las", 
Transactions of the Connect,icut Academy, X, p. 186. 

Qphiactis Krebsii, Verrill, "Report on the Ophiuroidea collected by the Bahama 
Expedition, Jowa City", BulI.Laborat. Nat. HiRt., 
Vol. V, No.1, p. 34. 

Ophiacti8 8avignyi, Lyman, "Challenger Reports", Ophiuroidca, Zoology, 1882, 
pp. 113-115. 

Ophiactis savignyi, 

'Ophiactis savignyi, 

Ophiacti8 8~vignyi, 

Bell, F. J., "Echinoderlnata", Report on the Zoolo.~cal 
Collections made in the Indo-Pacific O:Jean during the 
Voyage of H. M.S. '~Alert", 1881-1882 (British MYf.0 um, 
London, 1884), p. 138. 

Koehler, Siboga-Expeditie, "Ophiure,Littoral~Ii!':,;, ,8jboga
Expeditie, XLV b ( = Iivr. XXI), 1905, pp. 26-;w~ 

Koehle,r, R." E,c~i,.n, ide"s, ,QPh, ill, res" ~t"" ~,t,e,.llerid.es, r" '~Ifjf~,J,',;M~s:p4; 14· (}r.amerdaus leo mer J:touge. (fo1f.e de, r.r~i~r~4t, 
. Bulletm du Museum, Pans, 1900, p. 184. " ., 

'OJlhipctis s(J,Vi~n!fi, 'Koehler,R., Ophi-ates Zool:"'J,a.lirb. Suppl. Vo1. t·~.J913; 
p. '351. }i"c 

Ophiactis 8avignyi, K6ehler, R., Echinoderma I, Beitrage zur Kenntni'S'. der 
Meeresfauna West-africas, Hamburg, 1914, p. 184:. 

'Ophiactis savigityi,'. Clark, H. L., "The Echinoderms of Ceylon otliet.than 
Bolothutians", Spolia Zeylsnioa, V()l. lOi' pad 8i, 
1915, p. 90. 

Ophiactis . savignyi, 

Opmactis so,vignyi, 

Opkiactis savignyi, 

Ophiactis sa'IJigngi, 

Ophiactis sa'IJignyi, 

~oehler, R., "A Contribution to the Study of Ophiurans 
of the Unite4 States National Museum", Bull. United 

• 
States National Museum, 84, 1914, p. 41. , 

Matsumoto, "A Monograph of Japanese Ophiuridea arranged 
according. to a new classifica ti on". Journal of the 
College of Science. Vol. 38, art. 2, Tokyo, 1917,'p.158. 

Koehler, R., "Ophiurans of the Pliilippine Seas and 
Adjacent Waters", Bul1. United States National 

Museum, 100, Vol. 5, 1922, p. 193; pI. 64, figs. 6, 6; 
plo 96, fig. 2. 

Gravely, "Littoral Fauna of Krusadai Idand ill the Gulf of 
Mana.ar", Bull. Madras Govt. Mu:;eum (Natural His
tory), N. S., I, 1927, p. 169. 

ClJlork, A. H., "Echinoderms from the Marshall Islands", 
' Proc. United States National Museum, Vol. 102, 1952, 

p. 292. 

This is a somewhat sroall ,species of brittle star, of e, mottled; dark greenish colo~lr 
{in alcohol), commou in the littoral zone at Krusadai Il:<land and Pamban in the Gulf of 
:M:anaar. It usually has six arms, instead of the nounal five. Koehler in the reference 



229 

, -cited ~lo~. cit., 1905, ?: 27) has ;recordedthat among the s~cimens of t.his species pollected 
'by the Slbo~a Expedition, ~levan had five.~rms, but many· more specim~ (~~ tweJ).V'"' 
fonr~ had Sl;{ arms. The SIX-armed condition thus appears to be :plore common, in this 
"pemes than the nermal five-armed condition. 

There are six to seven short, thick, blunt, rongh a¥m spines. The spines on the sides 
:of the ;.lr,rr..s ~re of moderate size. The young ones '!lsually have six arms. The back of the\ 
<l!sc .is covered with very small scales. There are c(}~monly two mOllth papillae on each 
Sloe. rar~ly more, 

The radial shields are large, scarcely diverging, nearly or quite touching and close 
together so that only one simple row of scales are foundbehwcen them. The SCllle!'l eJ!;tend 

.only up to the margin of the disc. The side mouth shields are small, rhomboidal 'Vitti 
rouncledcorners, ~Cl ne&rly or quite meeting at their outer ends. and near them are ~found 
lanse triangular piE'f'es. The shields on the back of the arms (upper armpla~s)are 
elliptiQtJ,l. twice as broad as long. microscopically tuberculous, swollen, and usually witl~ 
1& faint lobe on the edge. Numerous disc spines are present. The oral shields' are 
.qu~~gular (4-c(\mered), with stumpy corners. and slightly longer than broad. Seven 
short,' thick, blunt «;pines are present on every l~teral shield along the path of thearrp. 
'Two scales are present at the t-entacle pore. ' .,,' ", 

Tnis species has been collected from Krusadai Island and Pamban, in the Gulf of 
Mannar, a,nd has, in addition, been recorded from PulliIsland adja.cent to Krusada~ 
Island, in the Gulf of Mannar, in 1928 (in sponge). This is a widely distributed species 
and is referred to b.y Hyman in ber volume on the Echinodermata (Invertebrata, Vol. IV). 

The biblio!:{raphy on t,his species 1S verv ext8nsive, and has been cited in detail by 
Lyman in 1882 (Report of the Challenger Expedition, " Ophinroidea", p. 115, and by: 
Vldwig (Echinodermcn df's Slmsibargebie1ies, p. 545). 

Keehler (lac, cit., 1922), commenting on the Phillippine specimens, of this: species, 
Lyman in consideIing Ophiactis S..avignyi, O. sexradiata and O. Reinhardti, etc.. as 
synonymous tenus; but by virtue of the law of priority, it is the name of Op1tiaGtii. 
lIGtJipyi tha.t ,must be adopted as the accepted name. 

Colour.-The radial shields of the disc are dark with light 'colOilred patches near t11", 
.-mil. On the arms, there B.re dark, scattered spots here and there. On the aboral margin 
of every shield arr found three white spots which become more prominent and ciea.rer in 
\be darker areas or patches. This is more or less the colour in the living condition. The 
colour of preserve(~ flpecimens in spirit, however, is dark greenish, mottled with darker 
patches. 

Specimens in the col1echon.-Numerous specimens are represented in the Museum'g 
~terence Collecti')u. They are found in two lots, as follows :--

.. - . (ij Several spechnenlil from Pamban, Pulli Island and Krusadai Island in the 
Gulf of Mnnaar. 

(ii) Several specimens specifically collecterl from Sa~dyPoint, Krusada~;I.slan.d. 

,Tp.e ,specim,emare all somewhat small, green;sh grey in spirit, with darker green 
:br~d transverse bands or squarish or ,circular patches across the upper (aboral)surfIlCei 
~f Vie arms. The under side (oral side) is very pale, almost whitish, or pale whitish 
-cTeam-coloured. The al'ms are typically six in number, instead of the normal five. The 
'arms are rather narrow and slender and have somewhat pointed tips. The spines on the~ 
sides of the arms nr!' fairly n~merous, close-set, l'E,frularly arranged and are of moderat~ 
.iz~. The mouth is small and presents a star-shaped appearan~e witb six short radiating 
81it8~responding to the SlX arms. The upper surface of the disc heats radiating double 
shields at the bases of The arms. The centre of the ~jsc (upper side) is somewhat granular. 

Measurements: (of an average specimen) : 
<~'1. :.",Diamat.er !1i. the disc: 4 lUrp., 

Length of each arm: 12 to 15 mm. 
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'l~e specimens are common on Krusadai Island and Pamba,n, in the Gulf of ¥1IiQaItr ... 
and ao:metimes 'f(luud in plentiful numbers at i:ialldy Point ,and on Pulli Island as a. 
commensal on sponges. 

Family OPIDOTHBICIDAE. 

The scales of the disk are more or less concea.led by little spines or tubercles; There
t.r~ large radial shields and well developed aboral and oral ann shields. Oral papillae M'ei 
waq, bu. a cluster of tooth papillae occurs on the jaw apex. The arms Il& spmy ... 
the spines being mostly long, thorny and of a glassy appearance, especially in OpTt.iotlwU;,. 
which it the largest genus 01 the family. , 

ftia, it .. large famiJy including mostly tropioal Ophiuroid.s which often lin ... .', 
oolDDlemala, attached to sponges, gorgopians and other similar marine creatures. 

Three genera of this family are represented in the Museum Colleotion, namely, 
Ophwthriz, Ophiothela and Ophiocnemis, the first by four species (of which oW1 ooe, 
Ophiothriz hirsuta has been mentioned in the previous Bulletin of this Museu.m, OIl the
U ...... P.un. Kruaadai Island), and the second and third genera by one Ipeci ..... ~ 

These genera may be distinguised as follows: 
I. Disk covered with thorny granules, and very short 

,spine3, crowned. with thorns at the sides and 
tips. .Arm spines numerous, flattened,long, 
more or less glossy and thorny 

Disc covered by very large, nakod, radial shields 
and a few irregular scales or minute plates 
bearing numerous granules. Arm bpines not 
as above, genf'I'ally shorter, rounded and not 
glossy 

2. DIsk beating a few irregular scales in addition. 
to the large. naked, radial Rhields. Arm spines 
thorny, clubbed and very short, borne on pad
like side arm-plates 

Disk covered by minute pla.tes (bea.ring nume
rous granules). in addition to the large. naked. 
radialshields. Arm spines numerour, rounded. 
:QUc'1'08oopioally fluted 

Genus Ophlothrix Muller and Trosohel. 

2. 

Ophiocnemill . 

The disk is set with t~orny grains, very short, and the spines are crowned with 
...... the sides and t(\p. The radial shields are in the form: ot large, iriangW 1WIl
IiDp, each bounded on ita two inner sidea by ridpa in ihe skin of ihe donr.l lid •. ; 
NfUDtIVIII crowded tooth papillae are present, forming a vertical oval. Teeth are present,. 
but IIWr.lth papillae are wanting. The spines are numerous (frve to ten to each plate, aDd 
often three tim~8 al long a~ the joints), .fla~tened, m~re or less glo~y. ~horny, haTing .. 
central shaft With slender SIde-spurs spnngIllg from It. A small, &pIlle-like tentecle-acale
ia preaen'. The ba .. 01 the jaw is pierced by .. hole due to the lack of perfect union between. 
the two pieces of the mouth frames. The interbrachial spaces are swelled out to fOl'J'A 
lobes. Two genital openingd are present, beginning outside the, mouth shields. The outer 
arm joints bear hooks. 

Contrastied with the rather loose and feeble scaling, are the verv large, three-.i,ded' 
radial ehieIdl, with projecting knobs .. t their outer ends. where they are ariiculaW wi'll 
'h. eIobbed knobby bl!:ada of the long, stout, rounded and slightly curved genital plate.. 
T~ \he genital plate. il aUached .. large. almos' semicircular genital scale. which i. 
connec'ed to 'he mouth shield by an .dditional scale. Th. head. of the geniW [JI ..... 

\ " ~:. " lI'''-,,- '-. 
- ',~'-' -.1;-' 
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-..art, met' 0." the top of the arm which is composed of peculiar arm bones. The join' • 
.en interlocked efteetively in a ball-and-socket fasblon which provides a fulcr!lID for .the 
powerful muscular action involved in the rapid whip-like movement of the anns in 
~hwthrix. -

The jaws are very high, but not long. Their height gives rOom for the great vertical 
-ova.l of tooth papillae and the numerous, but short'er teQth. 

Four species are repreaented in the Museum Collection, of which Ophioth1'ix It,ir8uta 
i. h commonest and most widely distributed species and which is the only one of this 
"&nUB ~ha.t has been previously recorded .from the Pamban area. 

These four species may be distinguished as follows :-
1. Ratio of the arm to diRk is as 9: 1. -ArmR long 

and flat 
Ratio of the arm to disk is either 5 or 6: 1 or 

15 - 20: 1 

,. Radial shields small and naked. Disk beset with 
minute thorny stumps 

Radial shields larger, and both radial shields and 
disk closely beset with thorny stumps, or 
short spines 

3. Ratio of arm to disk 5 or 6: 1 
Ratio of arm to disk 15 - 20 : 1 

2. 

3. 

O. 

O. 

O. 
O. 

Ophiothrlx hirsuta, Muller &, Troschel. 

FIGURE 88. 

aspidota. 

hirsuta. 

lcoreana. 
gaJatAeae. 

()JiAiothriz hirsuta, Muller and Troschel, System der .Aate riden, 1842, p. 111. 

<Jl''Aiotkri% oheneyi, Lyman, Proc. Boston Soc. Nat. Rist., VIII, 1861, p. 8j . 

.()pltiotlari% cheneyi, LymS1n, Ophiurid'1e and Astrophytonidae, III, Illustrated 
Catalogue, Mus. Compo Zoology, Harvard, I, p. 175. 

01'iiotArix hirsuta, Von Martens, Decken's Reise in Ostafrika, Bd. In, 1869, 
p. 125. 

-Ophiothrix hirsuta, Von Martens, Die Ophiuriden des Indischen 000an8, 
Arch. f. Naturg., Bd. XXXVI, 1870, p. 254: . 

.o,1&w,IArix hirsuta, Lyman, Report of the "ChallengeJ''' Ophiuroidea, 1882, 
pp. 214,217, 218, 226, 312 and 325. 

Marktanner-Turneretscher, Beschrei- bung neuer Ophiuriden. 
und Bemerkungen zu bekannten, Ann. K. K. Naturhiat. 
Hofmuseums Bd. II, 1887, p. 311, Taf. xiii, figs. 34 and 
35. 

«)pkiothrix tJariabilis, Duncan, "On the Ophiuridae of the Mergui Archi
pe]ago", Journ. Linn. Soc. ZooI.,XXI, 1886, p. H, 
pI. ix, figs. 18-19. pI. xi, figs. 32-36. 

1).,~otirix Mrsuta, Preffer, Ostafrikanische Echiniden, ARteriden and Ophiuriden, 
Mith~ Nat. Mus. Hamburg, Bd. XIII, 1893, p. 48. 

-n,hw,thri:x: hi rsuta , Ludwig, Eohinodermen del Sansibargebietes, Abh. ~noken
berg Na.turl. Gesells., Bd., XXI, 1899, Heft -4:, p. 549 . 

.o"Aiothri:x: hirsuta, Koehler, Siboga-Expeditie, Ophiures Littorales, 1905, p. G~. 
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OpMolhrix 1tirsuta, Koehlei', It., ;'Revisiotl des Oi>hh~T~lI 'dliMuootim. a'histoite" 
Natmelle, BulleUl. Scietltifiqr.e, Vol. 44, 190';', ·I),~S.· -!:; 

Ophiothrix hir81iJa, Koehler, R., "Ophiutoidea", in Fauna Sud west Austra.
liens, Vol. 1, Lief. 4, Jena, 1907, p. 252. 

Ophiothrix hi1'su.ta, Mac Intosh, Donald, C., "The Marine Fauna of the Mergui. 
Archipelago, The Ophiuroidea'·. Edinburgh Proc. R{;y. 
Phys. Soc., Vol. 18, 1911, p. 93. 

Op~iothrix hirsuta, Clark, H. L., Catalogue of Recent Ophiurans, MaIn. Mus~ 
Compo Zool., Vol. 25, No.4, Cambridge, 1911:», p. 272':' 

Ophiot1.rix hirsuta, Matsumoto, "A Monograph of Japanese Ophillr~~ea, arranged. 
accordmg to a new classification", Journal of th6 College 
of Science, Vol. 3tJ, a.rt. 2, T<>kyo, 1917. p. 220. 

Ophiothrix hirsuta, Koehler, R., "Ophiurans of the Philippine Seas and Adja.cent 
Waters", Bull. United States National MUtitUm l 100,. 
Vol. 5, 1922, p. 234, pI. 31, figs. 1, 2; pI. 33, fig. 13;. 
pI. 9J, fig. 2. 

Ophiothr·ix hirsuta, Gravely, "Lit"cGral Fauna of Krusadai Island" in the Gull 
of Mannar", Eull. Madras Government Museum,. 
(Natural History), N. S., I, NO.1, 1927, p. 170. 

l'h6 arms ate very long and llat, slender, about 9 or 10 times as long as the diametel1' 
of the disc. (Arm to disc. : 9:1 or 10 :1). Both dislr and radial shields are closely be Be' 
with thorny stumps or short spines. This species has a thick disc skin set with small, 
separated scales, each bearing a thlTn ot spine. The disc is coovered with very fine shod 
hair - which can be recognized only ~nder a magnifying lens - and which, in the &rea. 
pf the radial shields are replaced by grarnules Or short, small, cylindrical bodies. Thus 
mouth· shields are broader than long, and three-cornered. 

, In each interbulChial space. there are about eight to fourteen radiating rows of SCM e •.. 
The disc covering f'l;ove consists of thorny stumps which lengthen below into short spines .. 

The genital clefts are separated beUnd the ncollth shields, only by a narrow bridge, 
which are formed mto diverging shelf-like ledgeR. 'rhe shields on. the oral side of the 
arms are very I!Ihght~y longer than broad, at the sides with rounded angles, and on the; 
aboral margin slightly emarginated. 

The shields of the back are very broad, with convex, aboral margin and lateral 
angles. The spiI1es are in teu rows, of which the lowest a~e very small, and th. 
appearmost row is also small. The longest are two or three tlIDes as long as the breadth 
of the back shields. 

The specimens are generally bluish grey in colour (in alcohol). 

The young specimens of this species have the radial shields proportionately larger' 
and more nearly approaching in the interbrachial spaces. 

Koehler (loc cit., 1905), commenting on the Siboga Expedition specimens, adds . 
.. few general remarks on thisspeciee. " 

' ... Thedorsal brachial plates are very much widened transversely; their distrJborde~ 
meets the lateral sides at suffiClently open angles, ordinarily rounded, but never sharp. 
nOr pointed. {rhe surface of the pjates is granulos~~ The spine~ are nllmerou3,~lw~ys 
morettum six in number. /,They ale transparent, Vitreous (or glassy) and finley jtlrr&ted' 
throughout their length. or on their greater part. The ante-penultimate dorsal plate has 
l!Iorrtetimes 8. tendency 130 Mden slightly towards the eitremity. 
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Dr. Gravely (Zoe. cit.), recording this species from<l1amban . .:t(Galf -of ,Manaar)\\,ir .. 
'-be previOl~s BulletIn of this Museum on the Littoral Fuana of Krusadai Island (1927) 
~>that·.1lIt~ c<>lour'of' these specimens in spirit is ablu:ish grey. The atm-s"areJiWng and 
flentle.." al>uut ninff"tirhes as iOHg as the diarn~ter of th~'dise and their side~ ar. 
jbickly covered with long, slender, glassy, finely serrate spines. 

Koehler (loe. cit., Hl22),. commenting on the Philipine specimens, of this species, 
qports that; there is considerable varJation in this species. 

The general ,colour of the specimen in alcohol is grey; the riJ,dial shields are 
lighter, with small blue spot, So st'Ties of small blue spots runs along ille oir,tal Ll)rde~ 
of each upper arm plate. The radial shields 8how· only small' an'l cl(j'~ely crowdel 
granules which lea"Ve naked a considerable part of their surface. The upper arm plates 
are typical in most specimens. 

Koehler Teports that in a gpecimf-l1 examined by him from the Red Sea, the racid 
.hields are very much more extensl\'ely covered with granules than in the l'hilippme' 
Ipecimens. 

The club apines of the dorsal surface of the di8k in this species are OSllllIy thick 
and stout tlond couicnl in form and they terminate in thick points whIch n.ry from four to 
fix number. At 60m(' distance from the disk, the firRt ventral arm spine is transformed 
~nto a. hook with three or four branches of the form which most commonly seen .ill 
~he genus Ophiothrix, that is to 8ay, with the terminal point very st:mt, the ~econ<l 
much weaker, and the third or the following two still weaker. This form is difrerent 
trom what occurs in Ophiothrix galatheae. The rounded or oval tentacle scale ends in. 
• point. 

Ophiothrix hirsula is a very widely distributed species found ibronghoui th& whole
'*- the Indo·Pacific Region. 

"Speci"".efl.8 in the collcction.-This species is very common at Pamban in the Gul~ 
_ Manaar anJ several specimens have been collected at Pan:.ban. A few wet-preserved! 
.-pecime'as f·f this species are repreRented in the Museum's Referen0e Cnllection. of 
whir:h one WQ03 collected at Shinglp, Island and one at Krusadai Island, and the refit frOID 
Pamban Bridge at Pamban, in the Gulf of Manaar. These las' specimen. were 
aollected"in .. September, 1U48. 

(1) O~e specim~. Lccality: Shingle Island, in the Gulf of Manur. 

rill 'The specimen is bluish f!rey in colour (in alcoholl, the arms bearing distinc'. da.rll 
purplish brown cross bars. The arms are long and slender, aboot nine times as long 
as the diameter of the disk .. The sides of the arms are thickly beset with long, 
.lender. M'mewhat tra:nslucent, whithh spines, darkened at' their tips' andfinclv 
.errate.i"fhe disk is covered vith coarse, thorny granulations and each in~e!'brachi&J 
space bears eigh* to fourteen radiating rows of scales. 

Measurements: Length of the arm :80 mm.·. 
Diameter of the disk: 9 mm • 

.. ~- (2) One specimen. wet·pret.:&,ed, Locality: Krusadai Island, in the Gulf 01 
J4anaar. 

, f"'. 

The specimen is dark bluish grey in spirit. The arms are lrm~, ~ler.der &ntJ 
mewhat flattened. The t.op of tht' disk is traversed by raised, l'adiatin~ ridges The 
fUJ'faoe oI:!the.disk is cover",,] with thorny,granulations.fl)wo of 'the arm~ are broken 
ilL.Jhis.. .. Jilpecimen, one of the arms being broken off almost a' the pb.ce wi-ere i' jow.. 
the disk. r i~~::~l' ;,.~ :\ 

Measurements:. Length,.of the arm: 98 mm. 
Diameter of the disk: 11 mm. 
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la) Six t:pecimens, ,,~t-pl'Ne"ed. " Locality: Pambm Bridge. Pamban. in Ilict 
Gulf of Manaar (I::ieptember, 1948). 

The specimens are rather fragile and some of them are in a rather badly mutHafeCI 
Don1ition \vith the arms detachel frenl the disc. The disc and arms are dark pUlJ.)li~ 
tn' blackish brown. while the spines at the sides of the arms are slencer whitish allel 
aJouy. 

¥easurements : (i) Of lb~ Jargest !pecimen In Ihia lob 
Le~gth of the llrm: 114 mm.·· 

Diameter of the (lisc : 16 IDJiO. 

(ii) Of a smaller sr.ecimen:: 
Length of thd arm: - 12 mm. 
Diameter of ~he disc : 9 nun. 

ODbIothrlx <!) korean. Duncan. 
I'IOUD8 89 ..Il(D 90. 

Dunoan. "On lOme Ophluroidea from Koeran States", J'ourn_ 
Linna.ean Sooiety. Zoology, XIV, 187i, p. n3;pl. ii' 
figs. 28-32· 

Oph~hri~ koreana, Lyman. "Challenger Reports", Ophiuroidea. Zoology, V" 
1882, p. 218 and p. 22&." 

a~""iothri~ 1coreana, Marktanner-Turneretscher,G. Beschref bungen neuer Ophiu
riden, Ann. t.k. nat. Hof museUin8, \Vien., Vol. I.. 
1887. p. 308. 

C1ark H.L., "NorthPacifio Ophi1l1'8.m in the Colleotion of the
United States National Museum", Bull. United State. 
National Museum, No. 76. 1911, p. 267; figs. 127 "a.DCl 
128. 

0fJ1JioCAri~ koreaoo, Clark H.L .• "C!l.t~,Jogue of Recent Oyhlurans". Mem. llua..' 
Comp_ Zool., Vol. XXV. No. '. Ca.mbridge, 19U5p. 273. 

OpAioeAri~ koreaM, Matsumato, "A Monograph of Japa.neee Ophiuroidea, arranged 
aocording to a new olassification". Journal of' the 
College of Science, Vol. 38, an. 2, Tokyo. 1917. y.U().~ 

a"AioeAri~ koreaM, Koehler, R., "Ophiura.ns of the Philippine Seas and Adjacent, 
Wa.ters", Bull. United States Na.tional Museum, 100.. 
Vol. If, 1922, p. 2'2, pl. '5. figs. 1-8. pI. 99, fig •. , ... 

This species bas been originally recorded from the Korean States at a depth of' 9 to
• '-'hOlDS by Duncan (Ioc. cit., 1878) who first described iii aa a new SpecIes. 

The specieI comet under the ,following grouping in Lym&!l's arrangemen' (Ioc., 
AI., l88~). " 

,. Arms fift to lix times the diameter of the disk. Radial shields essentially nat_ 
a tUghl. re-entering cuno is pr~ in the outside of the undor ann plate ". " 

The disk is usually circular in o~tline and rarely pentagonal; it is rather thici. 
lrat above, and swollen at the i:lterlirachial spaces. The radial sltields are longer thaJ1 
broad, narrow and ~ded within, and broad without, where there is a short projection' 
over the arm. 'Ihey are more closely set outside than wit.hin; and .are often sligMl,. 



j: 
,eparated by dermal tissue. Theil' outer margins are tmnken, as it were, and rounded • 
• nd their surface is covered with a skin whcih supports a very few stumps, which ma~ 
J!learlybe covered by them, and which may bave spi~elets and even a short spine 0It 
two upon the surface. The stumps are swollen at the base, constricted in the cylindrical 
portion and are armed with three sharp, slender, widely spaced thorns. The thorn. 
are rarely two and four in number. The spinules are longer than the stump, and have! 
lODger thorns. The spmes are glassy, slender and toothed at the side. 

·l'he rest of the upper surface of the disk is crawled with stomps, resembling thOBIlII 
.- tbe radial shields. l.'here are spines and spinules in some specimens, near the centre. 

. Towards, Bond on, the interbrachial spaces, reaching in a triangular patch on to the 
tmder surface, are spinnlea, which become crowded inferiorly. They are slender witll 
.&Wollen bases of attachment, and hav~ long, trifid thorns. 

In the living condition, there is a reddish tint on the centre and in the inter
iadial spaces. and it also sometimes encircles the whole disk I\S with a narrow band. 
Whe tips of the etumps and spinules are often red. The disk is covered with .. skinl 
11nder which traces of scales may sometimes be seen. 

The mouth shields are small, broader than long, diamond-shaped rounded at tbe 
.-aides, angular within and fiurved without. The oral edges are clightlv re-enteringl, 
tmrVed. The madreporic shield is elliptical and large. • 

The side mouth shields are rather large; they are narrrowat tueir inner ~dg8~ 
-where they do not unite, and bro3d and triangular where they are in contact with the 
:first lower arm plate. Their oral edge is curved, with the concavity towards the jawL 

The pairs of jaws are slender and are widely separate, and ea.ch jaw of the 
~ara.te angle is distinct near the mouth shield. ' 
, . 

Tbatooth papillae are in a very long, narrow oval; tbey are small, and crowded i~ 
.. row of si"{' or more inferiorly and become' gradually larg~r above until they approach1 
the true teeth. 'Vitbin the edge of the oval tbus formed there is a well f\eparated rnasa 
~ftooth papillae in two rows, and they are larger than those around. 'rhe nwnber 01 
'Papillae is variable. 

. The teeth are narrow, fla.t, slightly rounded, and sometimes have a ross on lb. 
tree e~d; they increase in size upwards, but the highest is sometimes smaller ihan thf 
~)hers., There are five in all. 

The lower arm plates are typically slightly broader than long, broader wfllianl 
ihan within, with sides sloping inwards. The lower arm plates increase in size froId 
the ,oral ring to where the arm is well free from the disk, and they retain a consider .. 
able dimen3io';) until the tE:rminal tbird, where they decrease gradually. .The pla~ 
are,rather separate and united by skin, and they are rather fiat and form tl18 bnlk oe 
the under surface. At the tip of the- arm the plates are longer. less incised, and q 
-closer together. 

The upper aml plates are c1m:e, longer than broad, angular orally, witb a straigh' 
'edge there, and they are boldly rou~ded distally. They slope on either t;ide from III 
JDedian, faint, central ridge, wbich ends at tbe roundel. extremity. in a fainti nodule.,. 
The siJes slope to the angle and ale overlapped by the SIde arm pl~tes, .. nd one uppeJt 
... rm plate slightly Q\'erIaps tbat Da)l.t t.) it. Near the tip, the le'ngth .')f these ann-IJlateil 
tncreaHes over the breadtb. A white longitudinal line with a red or purple Que on ~ . 
.ute, of grea.ter or less breadth, is ;:Isually presen" 

, The side arm plates are well developed. and stand out from the arm, forming witbi 
the conectina skin mnch of the side arm. Below, the free .edge extends outwards on ,. 
level witb the surf!/oCe of the undpr arm pla.tes, and supports short spine! and, thct 
ta:nall tentacle-scale. Above, the inner end of side arm-plate is prolonged into .. short: , 
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p.ngular process with a curved margin, which overlaps, and to a certain extent separate. 
tihe"upper arm plates.' Tnis'l'rccesb half J one 'or mOre long 'spines 'on t"s su~foo~,.'8!Wl"" 
~hen~ are 011 the free edge of the plate, where it, forms the side 'of, the aJ'm.~{"' ~ 
plates extend on the, under Imrface of the arm, but do not meet, and are broad enOUfJit 
~. pla.ce'~tbe tentacle scalewen"ollt'f,idS'; , !f'he seale"is srn.a.lh ,largest a" the base~)'CiiI 
Plinutely thorned. '" , ' > ' t" '. ',., :.'''U' : ' , "Wo 

The spines 'near the disk are numerous and they va.ry from 9 to 12; further on, 
~ey diminish to 7, 5 and 3 in number. 

eeo[JThg.'~PItie·Hext ~oriite(ieht~1l'~c~le is the smallest, and is a mere spinule, with loW 

Ihartl'thorn on the plates nearest the disk and for"some distance, hut soon~"he 4IthrD, 
hMofOes, bent and a second, one {mms on ,its, side" and there is,.a hoss-like .I.rominence 
bGlow,and near the " OI'igin., This' ~wo~too,thed and cnrved :hook ,incre~.,esiil siz.e toW-Brdt 
the end of the arm. is glossy apd pointaorally~ Some~me8, therp. Gre 'hree' teeth . .T1bt 
next spine is shghtly larger, is fat, tapering; serra.ted and stria.ted, ~nd' is often1brtSti.JI 
.tthe broad top, or its top may b;~ sharp.' f3om.et imes the denticles on the side-are, long 
~nough to slmulal;.j hook-procesl>es. The tl;lird is slightly larger, ,nd the others jl):: 
erea.J;e in lengthaIHI size, .the maximum being rea.chep,t)D QJ.e,Rhoulder of the arm, aDd 
before ~he proc"lF.F;'of tbe side arm plate is,reached. Occassionally on the tapo!. the arm 
and on the ext~mitv of tbe side arm plate, there is &. sma.ller,' needle-shaped spirie with
out denticulation, Thel!!pines,as a whole, are flat, striated, many~toothed and end with ~ 
Mlrapbrush of thorns, or a.ra blmt and rarely sitnple at the terminatiO'n. All have, a 
~istinct, boss~like base, and are gkssy whelil;'young, and more opaque, when 01U and 
&y • 

. '" The type locality is Korean Straits. The type of this species was collecfed in the 
,Korean-Straits ata depth of 23:fa,thoms. " 

The chief diagnostic characters of Opkiolkria: KOf'eatn4 are as foUows(accordinfi 
10 Lyman} : ' I 

It is similar to Ophiothria; 81Jiculata, that is ta say, the disk is beset wit~ 
~omy 'stumps ann· slender spiues or with either alone. The arm spines are· Ionge~ 
Ihan in Ophiothrix angulata. '. The colour· in • alcohol is blue, but in life i_ is reddiaW 
Ott purplish. ·~{'f~ 

But the under arm plates are proportionately longer; and the lowest arm spine 
i:eeps the form of a double hook till quite near the base of the arm. 
&u !, . \ ._-_:,~, r'.':'I~ ~"-11 t':'·:Uij:;' , ", :L;\ 

However, as Koehler (lac. cit.), states, there is considerable variation in this 
species. especially in regard to the armature of the dorsal amrface cfthedisk. In'aJI 
~he specimens examined by Koehler, the ralial shields are reported to be verylarg .. 
-.bdthe large size constitutes oneol the specific; charaotera. of ',Ophiothriz, ~oreana. 
!Fhe shape of the upperlll'Dl plates is also very chara.cteristic the dista.l , ,angle ma.kes !". 
fi6rt of roundeJ and slightly projecting beak, and the'two sides which,boundit ar8"verJ 
alightly turned inwadly instea.d of being straight, or even somellimesconnx. 'v 

j 11 • ; J ' 

., 'The tentacle scale ia not sma'il 1Io~ Duncan (lac. ci!.) , states in his original descri{)
lion; it 18 rather large, oval in shape and shows on its distal border sJDletimes a, ahort. 
~Jlical point broade-aed at the bar.t. and sometimes several smaller points. 

The gener"l colcuration is always roseate; sometimes it passes into " reddish 
yelloW: It' is, not rflre to' see a white band extending .'alllliong the 'median dorsal line.ol 
'he arms, bounded on either side by a red or pink band -showing ;J.;more or,less darli' 
purple spot towards the dista~ border of; each upper arm plate. . In som~ specimens.. 
the upper arm plates show;at mtervals &. large, dark purple spot whlch oecuples • greater 
~ of thf'lr Flllrf'lc". ' ,'d'·'.';'" ",: '.;..,. "I,' 

," 8pt!dmen~ in the collection.-TPree specimens, of which one {(rom RavapllT&1D 
Bay, Chin/lle-rut District, is doubtfully referred;~. this species) ,are represented in t~ • 
• U~Uth'8 Reference Collection.,' " ".'1 .' 'L"" r ',.;' "" ,,,. 
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(1) Two specimen", wet-IlJ'e~elVed(in alcohol); Locality: Pamban, in the ~lo1l 
el Manuar.,1922.·~;' ,,".'.\ '\, 

These are small specimens and are perhaps young ones. These are earthy bro~ 
In spirit, the spines on the sides of the arms being whitish and gla.ns] in appearance .. 
lrhe arms are live in number. rather short, being five to six timl~s tbe diameter of the 
mak. On the under side, the arms are paler brown, but the mterbcachial' area. ar. 
~learly marked out as distinct, dark brown, circular patches. In the fIIllaller sl*imen 
ahe anna are very much curled and enlwined. .. '-;' ' 

Measurements: (of the larger specimen) :. 
'1'" Diameter of the disk: 4 nim. 

Length of' 'the arin: 20 mm. 

(2) One specimen, labelled Ophiothria; sp. seems referable to this species. The 
specimen is wet-preserved, in alcohol. Locality: Royapuram Bay, Chingle}mt 
Oi8trid~! i • n 11 • 

'ibis is a small epecimen, with five arms, and dull creamy brownish in eoloor. TIle 
arms, except one, are all broken. The arms bear .distinct, cross bar-lIke marking8 of·. 
ilarker brown coluor. The upper surface of the dIsk bears grannies. The centre. of thd 
8iameters of the dIsk. rr'he specimen is apparently • young one, and approacheil 
()phiotlt.ix 1(.Oreana in many respects. 

Measurements: Diameter of the disk: B mDi. 

Length of the arm:. 2!,l m.m.., 

OphlothrlX aspidol. Muller & Troschel. 

FIGtr.a •• '·91 •• D '1.' 

()pMd~ri~ ~to. Muller and TrosoheJ, System Aateriden. 184:2. p.ll' • 
• ,'.. 1 ' , 

.()pAiotAriz G8f'icZola, Lyman, "Ophiuridae and Astrophytida.e,old and new", 
Bull. Mus. Compo Zoology~ Harvard, Vol. III. No. 
10, Oambridge, 18'14, p. 23'. 

OpkiotAriz lI8pidotlJ. Lyman, Challenger" Reports, Ophiuroidea, Zoology, Vol. 
, .; V. 1882 p. 87,;fig. 60.;..-64, .: if 

{. d 

OpMotAriz 48piaota, Koehler, R. t "Ophiures nouvelles ou peU oonnues". Mem. 
; IJO .;,,,1>,, " 'I~ " • , Soo. Zoologique da:J!'rance, Vol. XXVII, 1904, p1' 21 • 

• nd P. 227;. ,;' 

Op~iotkriz tJ8piaoftJ. Clark, H.L., '·Catalogue of Recent Ophiurans". Mem, 
'",,1; MUB. Comp. Zoolo17, Harvard. Volume ~V, 

No. ,- Cambridge, 19UJ. p. 260. • 

Koehler R., "Ophiurana of the Philippine Seas and Adjaoont 
, Waters". Bull. United States National Museum. U,... 

Vol. 5, 1922 p. ~09 pL·32~figa. 1---3;pl.33, fig: 7; ~t 
9'1, fig. 3. ' ',' , 

The disk i. gra~ulated. The radial shields an! Imoo1h and ilid moulli ahl.1d. .. 
..mall, broade: tban long. The shields of the oral side of the arms are four-eornered. 

The back shields of the arms ar0 withoui '" keel at wedge, and with. 11ighlJy eon". 
aboral margin and without a pointed tip.. The spines are arranged in eigM to nine row'" 
and are flat, and soft, the longest being twice as long as the brea.dth of th6 'back aluelcU 
of the arms; the Jowermost spines are very small and increase gradually in size; t~ 
tlppll' ones are _ big .. tbe lateral OneL ' 

I 

"" 
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. ThlS sprcies. as weli as the next one, Ophiothrix galatheae, are included under -t;~ 
following _grouping according to Lvman's arrangement based on thell' key charactea 
(Lyman, loco cit., 1882) : 

co Hcdial shielrls n3ked. The arms are long and fia': (he arms u eompared with I1Ut 
4isk are as 9 - 20: 1 ". . 

.[ . . . .. . 

The diagnostic characters of Ophiothria; aspidota are summed up by Lyman a8 
follows: . 

.. Arm to disk 9 ! 1. 'Radial shields small. The disk is beSet with minute th~ 
stumpa. The under ann plates are much :wider than long, with rounded c01~ers ... Bul 
~ere is considerable variation and in some specimens the radial shields ar~ large. 

The arms are flattened and remain of the same width over a very large pa~ of th.eD 
langth. ' 

::'he club spines of the dorsal surface of the disk are short, rather broad, and !DO»- " 
mally terminate in three subequal; sometimes these spinule. are four innumbeJ 
or two only. Toward the borders of the disk, the club spines become" Itt little longer ana 
mOre slender. The first ventral arm spine becomes transformed rather rapidly into JIi. 
hook which ~lever beeomes very large, and which may show as many as eight or niM 
l3'.lbeqnal points of its concave side. The subsequent spines bear very closely crowdecl 
pnd much elongated teeth on their proximal border, while the teei:ib. a.rJ shor. conical 
Bnd few on the distal border. The tentacle scale is elongated and, ends in a sharppoinJ. 

The general colour of the specimens during life is light pink; the dorsal surlaca 
~f the di'lk is light-coloured; the arms are a little darker and show slightly clarker amnii! 
lations. On the ventral surfaee thE disk is light grey and the arms are pinkisb grey, witH 
traces of annulationR and So dark(~r spot toward the middle of each of the under ami 
plates. The spines are colourless. Some dark purple dots are found on the radial shield~ 
Goad on the upper arm plates &t the, ba.se of the arms. There is no trac~ of a dorfat 
anedian line along the' arms, Helme specimens are violet grey during ijfe lUld the spina!f 
-fe sometimes greyish. 

Describing a specimen of this species collected by the Albatross Expedition, in th~ 
United States Natonal Museum Collection, Koehler (loc, cit., 1922), ataf.eg that t1u't 
cadi-lil shields are large, absolut £1y naked, a!Dd th~ir surface is very finely granulos80' 
'1'he granulation of the upper arm plates is scarcely marked. '1 he arm plates are 
trapezoidal in shape with the c1hta! border almost straight, and the lateral 8up-Ies 818 
tvery . sharp. The adoral plates lire widely removed from the median inter-radial line 
and they show an irregularly rouDded principal portion continuing by a slender praceu 
JVhicb separates the mouth shield fJ·om the first side arm plate. 

. The under arm plates in larger specimens are distinctly broader than long, wJliJe in 
smalhr specimens, they ate almost squarIsh and as long as broad with the. distal bordell 
very slightly rounded. 

Muller and Troschel's (loc. cit.), original type specimen is reported to bave been 
collected from the East Indies. L3'man has recorded it from Celebes. This spedes haa 
also been recoded from ~lad:\g<I$('ar. from Ceylon and from Karachi. The "'pecimeQ 
in the i\1adra.3 1Jase'.lm collection which is from Krusadai Isla.nd, appears to be the first 
l'ecord of thil-l species from the East Coast of South India. 

Spp.cil1uns in the collection.-One specimen. wet-preserved (in alcobol). Locality: 
§rrusadai Isla.nd, Gulf of M aUllar, '1922. 

The specimen is fairly . large , dark purplish brown in spirit. The arms are very long 
in proportion to the disk an? some~hat flattened and distin~tly cross-barred with dar!i' 
marking!'!. 'Fhe, arma bearspmes whIch are long, slender. pcnnteu and darkened a. theu· 
tips arid l'losely (,lowded. The upper surface of Ute m'3k bf'ars &mall, close-seil granul_ 
(minute thorny stumps) and strong, elevated. ~di&tingridge8 separated· by' d~p 'fuD- ' 
I'OWIJ. The arm a are five in number. 
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In this particuhr specimen, one arm bas been lost The length of the arm is about 
" times the diameter- cf the disk. On the under side, the genital pouchea are seeDl 
~early as large, blackish. rounded structures in each of the five inter-bracbialspaces. 

Meaam-mento: Diameter of the disk: 15 mm. 
Length of the arm.: 135 mm. 

Ophlothrix galatheae Lutken. 

FIGUBlI11 83 AlB 94. 

Opliofiri:l galafAtae, Lutken, Opbiuridenlm novarum descripti( Df1 D( rDu]]a6p 
Overs. K. danske Vidensk. Salsk. Forh., 1872, p. 90 and 
p. lOb'. 

Ophiothrix galatheae, Lyman, "Ophiuridae and Astrophyttdae of the eha.l1enger of 
Expedition", Bun. MUB. Compo Zool. Hr.rxard, VI. 1879. 
p.5'. 

Ophiothrix galatheae, Lyman, uCbsllenger Re}K'rtsU , OT'hh~rofdea, Zoology, Vol 
V, 1882, pp. 217,227.312 and 32!S. 

Ophiothrix galat4etJe, Ben, J., "Eohinodermata" in Reports of the Zoological 
Collections of "Alert". 1884, p. 142. 

Ophiothrix galatheae, Marktanner-Turneretsoher, Besohrei bu gneuer Ophirudiden 
und Bemel'kungen zu bakennten. Ann. K.K. nat.. 
HofmUieums, Bd. 11, 1887, p. 309. 

OphiotMiz galafheae. Bell J., "Echinoderms from Tutioorin" Proe. Zool. Soo, 
London 1888, p. 388. 

OpAiothriz galatheae, Brock, Die Ophiuridenfauna. del IndiacbeD Arohipels, Zeit 
f. wills. ZooL Bd. XLVII, 1888, p. lH7. 

Ql,h,oChriz galatheae, Loriol P. de, Eehinodermes de 180 baie d' Amboine, Rev. Suisa& 
de Zool., Vol. I, 1893, p. 420. 

OpAiotAriz galatheae, Kobhler. R.. Siboga-Expeditie. OphJureI LiUorales, 1903,. 
p.8 •• 

OfIIlolhria gaJatheae, Koehler. R., Eehfnides, S~lleridea te Ophiures reoueilles 
pa.r M.M. Bonnier ~ Perez dans lamer Rouge (oote. 
d' Ara.bie). Bulletin du Museum, Paris, 1905, p. 458. 

Op1~'u: galalheae, Koehler, Rot "Revision des Ophiuree du Museum. d' Histoire 
Naturelle. Bull. Soientifique Vol. ". 1907, p. 333. . 

O"MofAriz galatheae, Koehler, R.. A.teries e~ Ophiures dos ilea Am et Kei. 
Abh. S3nokenberg, Naturi, Ga.aella., Vol. 33. 1910, 
p. J94. 

O"Tr.'otAriz galatMiJe, Koehler, R., Bull. YUlee· Ooea.nogra.phique. No. 311, Monaco. 
1915 p. ~72. _ 

O"AiotA"z galatheae, Koehler, R.. "Ophiuraas" of the Philippine and Adjacent 
Waters", Bull. United States National Museum, 100, 
Vol. 6, 1922, p. 233. 

This species is jnc1uded in the group of Ophiouroids showing tbe following cl.arlSCo' 
.erJstic featur,...s according to L}man's arrangement; 

.~._ Radial shieldt. ~aked. Arnis long and fiat, and, as compared with the di8k,S .... 
.,: l~· .. 
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The diagnostic feat1l1'es of Ophwthf'i:l; galatheae are as follows :-
. . ~ ; .. : .: .; -, .. ,I ~~ ,.tf'Q·~"'l 

~e ~roportion ... of th~ &!lIl ~ the disk is as 9 : 1. The radial shields are BIIlallt 
crhe disk Ii beset wltb mJDute thorny stumps. The under arm. plates are much wid. 
iban long, with rOUl.lded corners. 

. The radial shields bear a few scattered granules in some specimens. but are abBOlu .. 
Wely nake.l in others, showmg only small, blue dots. Sometimes the radial llhields ar~ 
large and the two shields of each pair are very close together with their internal borders 
,'raight. Usually the granules whIch cover the dorsal surface of the disk in the mter
radial spaces are short and conical with three or four short and blunt !>pints us -usual .. 
but may. be occassionally unusually elongated, forming true spines, with rather elQDgated 
points. 

The arm .spines are well developed; on the first arm segment, the first ventral spin~. 
/Which ia thidi: and strong, shows a few, processes which end in sharp poiJ?ts. It is only! 
a' sOme distance from tbe disk that these poi~ts develop further, while the dimension~ 
of the spine become somewh~t reduced. Further on, when the transformation into a 
hook is complete, this first E>pine is also greatly reduc'ed in size and usually shows fOUlT 
elongated, rather well spaced out points; the terminal point which forms the c~tremit" 
of the hook, is a iittle stouter than the three others, which remain subequal. The ten
lacle scale is large and rounded, and bears on its free border a few conical and subequa) 
points. 

This speciel! is widely distributed in the Indo-Pacific Region and has' been collected 
trom numerous localities in this region, incbding Tuticorin and Pamban on the coasts or 
Souih India. 

8pecimem in the collection.-There are several specimens colleCted from Pamban, 
In the Gulf of Manaar, in 1022, contamed in the Museum's Refer~ce Collection, but 
they are all in a very bad sta~e of preservation and in a fragmentary condition, with ex
lremely brittle' arms, which have bloken up. 

The ~rms are flat a~d very long, about 15 to 20 times the diameter of the disk. The
upper surface of the disk is covered with close-set, thorny granules. The spines at the! 
.ides of the arms are slender, long, translucent 'white and close-set. The specimens ar~ 
blUish grey or greyish brown (in alcohol), the disk being darker, aIinost blackish brown~ 

flir~o ~asurements: (i) (.fa larger.specimen in, which all,the'arms ha~e been brok~ 
iDlo bits; Locality: Pamban, Gulf of Manaar: Diameter of tbe disk: 16 mm. 

. . 
J '1: 

. (ti) Of a (JDalIer specimen (also . from Pamban): Diameter of the disk: 6 mm_ 
IAnjtb of. the arm: 90 DlJJl. 

.' ').uffi··'''''(', J . >1 
GeDus Ophlothela Verrill. 

;"I:D:he .. disk is covered by very large, naked radia~ ahieldsand afew~lar4,ld&Iel .. 
Numerous crowded tooth papillae are present, formmg an irregular, vertIcal ovaL Teeth. 
.e,pr~nt# but mo~th pa'pilla~ are wanting. T~e armspi~s are· th(lmy ,olqbbed anel 
~ahOrt, borne all pad-like SIde arm plates, which' stand out free from the arm., The 
,{pper arm plates are broken in ~gular pi~ces, or ,represented by several wart-likq 
'swellings. The bose of the jaw is pierced by a vertical bole. . The interbrachial spaces 
are sqm~w:430t swollen .. _Two. ~ar~~, geni,tal ope~g8 ~pe present, ,beginning outside the 
mouth shields. The skeleton IS like that of Op~thn:e. . .' _ 

~ elogl, .-pecies" .Qphio!1leJ4,: 4BMe.,rl$ r.eprelmte4Jn the J1hstl1lllinumUeiati6b. ana Ii- beeD collecte:J both from th~ Madras beach and from the Pamban area in t~'GuII 
wi ¥anaar.. " -
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Ophlothela danae VerriH. 

FIGtJRE1J5: 

Ophiotielu danae, Verrill, Proc. Boston Soc., Nat Rist., XlI, 1869, p. 391. 

, Ophtiothela danae, Lyman, "Ch,allenger" Reports, Ophiuroidea, Zoology, V,,}SS2, 
pp. 230, 312, and 326. - -

Ophiothela danae, Marktanner-Turneretscher, 1887, Beschreibung neuer Ophiuriden 
and Bemerkungen zu bekannten. - Ann. K.K. Natrirhti. 
Hofmuseums, Bd. 11,1887, p. 133. 

Ophiothela danae, DMer1ein, Bericht uber die von SEMON ge~melten 
Ophiuroidea in SEMON, Zool. Forschungereisen, Bd. V, 
1897, p. 297, p1. xvii, figs. 25, 25 a and ~5 h. 

Opltiothela danae, Koehler, R., Echinodermes recuel1is par l' Investigator daii1s I' 
Ocean Indian. Les Ophiures littorales, Bull. Scie.tir., 
Vo1. XXXI, 1898, p.88. 

Ophiothela danae, var. involuta, Koehler, R., 1898, Ibid., p. 88. 

Ophiothela danae, DOderlien, Uber enige epizoish lebende Ophiuroidea, in SEMON, 
Zool. Forschungesreisen, Ed. V, 1900, p. 486, pI. xxxvii, 
figs. 3, 3 c. 

Ophiothela danae, Koehler, R., Siboga Expeditie, Ophiures littorales, 1905, p. 117. 

. ,n ~phiothela danae, 
';.'-, -' 

Ophiothela danae, 

Ophiothela danae, 

Ophiothela danae, 

Ophiothela danae, 

Koehler, R., Echinides -SteHerides et Ophi1,1res recueijles.par 
mr. Bonier et Perez dans lao mer Rouge (cotes' d' 
Arabie), Bull. du Museum, Paris, 1905, p. 458. 

Koehler, R, Revision des Ophiures du Mnseum d' Hist6ire 
naturelle, Bull. Scientif., Vol. 44, 1907, p. 340.-' '. 

Koehler, . R.,~ OphiurOldea, 'inFauca Sudwest Australiens, 
. Vol. I, Lief 4, Jena, 1907, p. 253. 

Clark, H.L., "Catalogue of Recent Ophiurans" Mem. Mus. 
Compo Zo~l., Vol. 25, No. 4, Cambridge, 1915, p. 284. 

Matsumoto, "A Monograph of the Japanese Ophiuroidea, 
~rranged:aceordmg to- a new classification1 ', Journa!.of the 
College .of SCience, Vol. 38, Art. 2; Tokyo, 1917, p.831 . 

. 6ph:klt~el;a'.';;'~ae, ; 'KQ,ehler, . R.,"Ophillraps of thePhilippui~ Seflsa:ud Adj~~~;t 
Waters", .- Bull. United Sta.tes National. Museum, 100, 
Vol. 5, 1922, p. 297, pI. 59, figs. 1, 2 and 3; pl. 103, 
fig. 1. 

Ophithela danae, Gravely, - Bull. Madras Govt.Museum, '(Natural History), 
"Shel1s and other. Animal Remains of the Madras 
Beach", Part I, 1940, p. 87. 

['his species has been recorded a.long the East Coast oE South India from the 
.:Madras ,Harboor. It is a smaller speoies than the next:one (Ophiocnemis mGrmotata), 
which a.l80"occurs in the Madras Harbour, and has six arms; In the Madras area., it 

. J,ives,in,tll-e :¥a.dr.as:ij:arbour a.ndi& .. common among oysters, etc., '-attached to piet!1 
.(Gravely, loc. cit., 19M)}.n;' ,.. ',\. :\\~~. " ! •.. ~,,:.,: . 

,;;, .,,,. 

iThe radi&! shields are large, and the interbrachial spaces are very na.rrow ancl 
,fP'AQO~'or '.- with 8/ f-ew grains. . . There. are, six arms~ the 'upper 'B'.n-moe of'. "Which is 
ilparsely granulated. :;'; .,; 
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The dorsal surface of the disk bears numerous large 'tubercles. On the dorsal surface! 
cit ~ 1trID.I, may be distinguished the transverse tubercles, larger than the others, which: 
were specially noted by Lorio!. ' 

"' . 
The general, coiouratioll is pinkish grey, with dark blue striae on the dorsal surface 

til the disk and on the arms. Sometimes there is markedeolour variation and the dor
... 1 surface of the disk is rather dark blue' and the ventral surface grey ; the dorsal surface 
~f 1;b.e disk shows wavy striae with some dark blUe spots which are sometimes very 
ll~eroU8. 09"ca~ionally the tubercles on the dorsal surface of the disk are very feebly: 
developed, and these tubercles scarcely, appear except towards the periphery of tbe 
disk: on the arms also these tubercles may be relatively less numerous than in normal 
~ecimens, but the transverse tuber.cles of each segment is more marked while the 
o'hera &re smaller ana less mltnerous. r:l'hese smaller tubercles may occur only on the 
hst &rm segments and :nay disappear rapidly so that the litrge transverse tubercle alone 
persists in the later segments. ' 

This species is rather widely distributed in tne Indo-Pacific Region. It has been 
recordea from Fiji Islands and from the Philippines, besides Madras, and Matsumotq 
(loc. cit.), has: recorded this species from various localit,ies in Japan. 

Specimens in the collection.-Numerous small specimens collected from the Madraa 
Harbour are repreeented in the Museum's Reference collection. The specimens are' 
yellowish brown or pale creamy yellow in spirit. The arms ate all curled at th,eir tips. 
There are six arms. The upper surfaces of the aqus are sparsely granulated. The inter
brachial spICes are' narrow. The disk is covered by large, naked. radial shields. The 
Spines on the sides of the arms are rather short and thick and not too closely sefi. 
rrhe arms are compa.ratively short in this species in proportion to the diameter of the 
m.k. 

Keasuremeniis-: Diameter of the disk: 3 mm. 

Length of 'the Irm: 9 mm. 

~nu'S Ophiocnemis Muller & ITroschel. 

/'Jlhe disk ia COY8l'ed by very large, na.ked radia.l shields md minute plates bearina 
p.umerous grains. On the interbrachial spaces below, a fine sealIng ]8 present. Num
.. oua crowded tooth papillae are present forming a. vertical oval. Teeth a,re present, 
bu. th6r& are no mOlltb papillae. rrhe arm spines are numerous, rounded, microscopi
cally luted, not translucent, a little hollow in the centre. !The base of the jaw is 
pierced with a vertical hole. The interbrachial spaces are somewhat swollen. Two large 
genital openings are present, beginning outside the mouth shields. Four genital clefts. 
are present in Mery inter-radius (inter-brachial space), two side bv side on each side. 
The mouth cleft, IS naked without papillae. 

The skeleton belongs strictly to the group of Ophiothrix with its peculiarities' ex-+ 
-.ggrega.ted. Thu$' the :apecial apophysis extending outward from the outer surface 
bf the &rID bonelJ i'3 larger' and mote sprea.ding so tha.t -it really is locked into ~h& 
:8lot jn the. following 'bone. The upper surface of the arm bones is, moreover, largeI1 
and together with the margin, is deeply grooved. In 'general appearanee tm. 
geniW pl&te i. like that in Ophio~hm and its scale also has a correspondingly similar! 
ahape. 

A . single species, Ophiocnemi8 marmom.'fa, u represented in the Mu.mn 
eollection. 
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Ophioenemis ma.rmorata Muller. & TroscheI. 

FIGURES .6 Al(D 97. 

()pAiocnemi3 marmorata, Muller and Troschel, System Asteriden, 184:2~ p. 87, pI. 
xlii, figs. U and 15. 

Ophiocnemis marmorata, Lyman, "Ophiuridae and Astrophytidea, old and new", 
Bun. Mus. Compo Zoo!., III, No. 10, 1874:, 
Cambridge, p. 234. 

Ophiocnemis marmorata, Lamarok, Hist. Anim. sans vert., II 1816, p. 54:3. 

O,hiocnemis cl,lpeata, (young), Ljungmann, 1866, Ophiuroidea Viventia, Of vera 
Kong. Akad. Forh., XXIII, 1866, p. 163. 

Ophiocnemis marmorata, Duncan, "On the Opru.uroidea of the Mergui Arohipelago", 
Journ. Linn. Boo. Zool., XXI, 1887, p. 103. 

Ophiocnemis marmorata, Doderlein, Echinodermen von Ceylon, Zoo1. Jahrbucher, 
Bd. III. 1888, p1. xxxi, figs. 1 and 2. . 

Ophiocnemis marmorata, 

·Ophiocnemis marmorata, 

Koehler, Echinodermes recueilles par" l' Investigator", 
Les OphiureB Littorales, Bull. Scientifique, Vol 
XXXI, 1898, p. 84:. 

Ludwig, Echinodermen des Sansibargebietes, Abh. 
Senckenberg Naturf. Geil. Bd. XXI, 1899, p. 550. 

Ophiocnemis marmorata, Loriol, P. de, Noles pour servir l'etude des Echinodermes, 
VIII, Revenue Suisse de Zoologie, Vol. VIII, 
1900, p. 84. 

Ophiocnemis marmorata. Lyman, "Challenger" Reports, Zoology, V,Ophiuroidea., 
1882, pp. 229, 312 and 326; pI. XLII, figs. 14 
and 15. 

Ophiocnemis marmorata, Koehler, R., Siboga Expeditie, Ophiur~L Littorales, 1905, 

Ophiocnemis marmorata, 

p. 112. . 

Koehler, R., Revision des Ophiures du Museum d' 
Hililtoire Naturelle, Bull. Scientifique, Vol. ,,4:. 
1907, p. 339. 

Ophiocnemis marmorata, Mac Intosh, "The Marine Fauna of the Mergui 
Archipela.go, The Ophiuroidea", Edin .. Proo.Roy. 
Phys. Soc., XVIII, 1911,p. 166. . . 

Ophiocnemis marmorata' Clark, H.L., "Catalogue of Recent Ophiurans", Hem. Mus. 
Compo ZooI., XXV, No.4, Cambridge, 1915, p. 283. 

Ophiocnemis marmorata, Clark, H.L., "The Echinoderms of Ceylon other than 
Holothurians", Spolia Zeylanica, Vol. X, part 37, 
1~15, p. 90 

OphiocnemM marmorata, 

Ophiocnemis marmorata, 

Koehler, R., "Ophiurans of the Phillippille Seas and 
Adjaoent W&ters", Bull. United States National 
Museum, 100, Vol. 5, 1922, p. t96. 

Gravely, "Shells and Other Animal Remains of the 
Madras Beaoh", Bull. Madras Govt. Museum 
(Na.tural History), V, No.1, 1941, p. 86, fig. 29. 
No.2. 

The genus "Ophiocnem"is was in8.ufficien.~ly diagnosed by Muller a:nd Troschel, bub 
Lyman (loc. cit.), hal furnished .. namended definition whichii· mbre complete. 
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~can. (Zoc. cit.), rErportlng dn the specimenlof' tliisl"~es fromt he Mergui, 
Archipelago, obser~es that the skin'in this sp.3cies: is ,naked and plain. 

There is na;prigina.l drawil!:g of the typ~ specimen of {)phiocnemis marmorata'M1iller 
and Troschel, and their original desc~ption is also'very short. Duncan has observed cer
tai? varia.tions in this species and ha.1:l therefore venhred to suggest a few additional 
pOInts of detail on this' species.· '. ". " ' 

The ratio of the disc to the arms is as 1 :6.'rbe mouth shields on the aboral margin 
are round~d off, .and on the.adoral margin, are drawn out to a point, near which are two
pieces (shields) so that the three shields together fC'rm a rounded surface. Teeth papillae 
are crowded together (very close) withoutobeing arranged in rows'. One genital cleft lies
close to the a.rmon de side. This cleft is separated from the second cleft on the same side 
by a.. calca.reous plate. This second ·genital. q~ft-tms .. on the other margin two calcareous. 
pla.fies -one small, mOle to the mouth shield and & (bigger one on its whole length. The 
inter-radius is nearly completely naked; only a' few short, small spines are present, which 
form a.streak towards the margin. The radial shields are naked and take up nearly all the 
spa.ce on the back of the disk. In between the:radial shields are found very narrow bands. 
'Of very small shields, and on ~he ID:~ddle of each are found one or many depression~ in 
wlUch lies a ~t'anule. The dorsal shields of the arms are six times as broad as long and 
bave straigM aboral'inargins, wh~ch from ridg~s or keels along the entire length of the/· 
arms. In the middle, they are raised in the from"ota slightly developed keel. The shields· 
on·the oral side of the arms are oval, enlarged' in front and behind, more than twice as 
broad as long. On. the lateral shields are fouildlive small spines, of which the top-most is< 
sroa.U,the second pod third the biggest and the . lowermost the smallest. 

The nodular stumps on the skin between the radial shields are not on visible scales. 
and they crowd the interbrachial margin. some being on the outer edge of t.he radial 
shield. They also crowd in"~he()8Iltre of tIledj.sk., The skin'is pla.inbelo}'V. ~e gen~~tive
sc",le is large, broad and arched below where it is free. A forked genital process is present 
on the aboral side of the mouth shield. The sida mouth shield is placed orally to the 
10l1g diameter of the mouth shields (Le., the diaQlefier from side to side). The first lower' 
arm plate is very fUn all. . ,-" " ' 

Beyond the .. disk, the lower arm plates ~re b~oader than long, incurved orally' and 
RhoraUy', Jongestnt the. sidp.s and slightly mcurved there. They increase in length towardS' 
the tip. The upper' arm plates are much bJ,"Oader than long} arched, and semi.keeled near
~he end of the arm," ecJgea within an'd without being either slightly curved or straight; . 

. ' . 
The tentacular opening is placed well at the side Of the arm at about the middle of' 

the leng1ih of the arm; a very small. tenta.cle scale is present on. the edge. of the side arm 
plate. Usually four spines are present;. they al'e sma.ll, cylm~o-comcal, not sh~rp, 
striated, and not hollow, only less dense lU the centre, banded:. Wlth colour, dull' ,white~ 
opaque and Dllcroee,opicaUy spinulose., The fust becomes a ~las~y, ~ifi.d hook at a~t th~ 
level of the middle of the length of the arm; the fourth vanes In SIZe, and the thll'd from 
the lower arm is ·the long~st.' The diameter of the disk ina typical adult spec~en is· 
about l'3mro.' and the length of the arm is about 70 mm. 

The specimens during life ~re gener~lly light-C?lou!ed, with . grey bands on ~he arms; 
in et'ery band, thftre ~ an ovallighter-coloured longltudmal marking. The coleur m a.lqohol 
is generally brownish green,with splashef; of white,. and dots. and l~nes .an~ <Jp~d.shes. 011 
dark green. The radial shields bear white spots and hnes. An mdefimtermgmg IS notlce-· 
a.ble on the arms above. 

Koehler (l~c cit.' 1922) has reported a singl~ specimen of . this species from' the, 
philippine Seas: it is ~tated to be avery small speQimen, the diameter of its disk meAsur-
ing only 7 mm. ' 

'," This:species is ve!7 ·widely:. distributeq :~~er;tJ:1~ w~ol~ of the Ip~o-~a.cific R.egio~; 
it is kno,wufrom'z&D.Zlb,&r ,Ceylon,. the .. Mergm: Arc~'pelago, t!fin~pore, theSun~a ~;C~I~. 
pelago, and the Coast of north and north-west AuStraL. 
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Duncan (loe cit. 1887) reports a young form of this species (diameter of the mae 
5. ~~.; ~s: 15 mm.) which has the nodules on t~e skin w~n developed in t~e inter
rIdi&l a.r~i and there are stumps at the edge of the mterbrachium where the skin below 
eoJDmencu. 'l'11e .... is' some minute sclI.ling· 'a,tthe centre of the disk and the nodules are 
reported to be \\ ell seen· in this specimen. The·upper arm plate is arched from side to 
side/but the length is ,greater than the breadth. The hooks commence near the disk.-

.. Duncan (loc. cit., 1887) has recorded this speCIes from Elphinstone Island. Sullivan 
Island (at a depth of 4 fatboms) alid King Island - all in the Mergui Archipeiago. 

, 8peeimens in the coUection.-Three specimens (wet.preserved) are represented In 

the Museum's Reference Collection .. L0c8.lity : Madras. ., 
. . 

Two of these are in a mutilated condition, one being in a very bad state of preservation. 

. The specimens are dark bluish grey or steel gIey above and pale creamy white or 
greyish white belllw The disk ha-sa more or less pentagonal shape with the interbrachia:l 
spaces markedly r:onvexly arched. The upper surface of the disk bears a characteristic 
lO-a.rmed cross-like pattern of sma.ll Spines. It is comnion on the sa.ndy sea bottom around 
Madras Coast and 1s sometimes caught in fishermen's nets. The central area of the upper 
surface of the disk .i.s darker and bears small, close·set, thorny, granular spines. The 
upper surface of tIre arms bears a series of small, pale-coloured, widely spaced spots. The 
sphies at tbe sideR of the a.rms are small, close-set and finely pointed. On the oral side, the 
arms are almost white. 

(1) One of inese two (mutilated) specimens is more intact and complete and hal 
only one armbrokl:"n off from the disk very close ~o its attachment to the disk. 

Meabure:m:ents: Diameter of the disk: 15 mm. 
Length of the arm: 82 mm. 

(2) The other specimen, which is badly m:ItHated, consistsonl~ or the disk with 
. only 90 portion of one a.rm.' attached to it, and with remnants of the arms lying loose in th~ 
container (in three pieces). This specimen is much lighter in colour, being pale greyisb 
brown above; the diameter of the disk is 17/mm.;, but the length of the arms could not 
be determined art the arms are broken and incomplete'. 

(3) One specimen from the Madras Harbour, labelled as •• Undetermined species" 
hG since been identified as belonging to this species. The specimen is greyish brown in 
spirit, with the ~h~rac~eristic dark brown cross·ba.nds on the arms. The characteristic 
lien-armed cross-'8haped marking with the central circular dark patch on the upper surface 
pf the disk is distinct. The arms are rather 1ihick, dorsa-ventrally flattened. The spines &$ 

the sid~s of the aims are very long, slender, whitish, with slightly brownish tips, and 
closely crowded. l\1~ny of the arms are broken some distance away from the base, al!l 
they are extremly brittle. 

Measurem~nts' : Diameter of the d,isk: 14 mm. 
I..length of the arm: 115 mm. 
With of . the ar;m at the 1>&S6: 5 mm. 

FMDilyOPEITOCOMrrDAE 

This fa.mily· iYlcludes relatively large and b~ghtl~ coloured specie~. of Ophiuroi~ wit~ 
spiny arms provided with strong, .generally .solid spmes .. Th~ SGal~:tlOn of the .dIsk 1. 
completely concealed by granules m the typIcal gen~ra of thI8 famIly. Oral papIllae are 
present a.nd merge into a la.rge cluster of tooth papIllae that are followed aborally by II. 

few la.rge tee'th. , . 

.. . . This ·family is :r;epresented i~ th~, M~Seum's col~ec~ons by a single ~pecies. Oph~ocorM 
8colopendTina, which is a- wid~ .. " dI8trib~ted speCles In sha~low, tropIcal wa.ters III the 
Indo-Pacific Region, belonsring to the mam genus of the famIly. namely, Ophsoeoma. 
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Genus Ophiocoma Agassiz. 

'fhe disk iii evenly granulated. The radial shields are covered. Th,eteeth, mO'Jth 
papillae and ve!y numero~s, close-set tooth papillae are arranged in a. yerti(~a.l clump. Th •. 
spmes ai the SIdes of the arms are usually from four to six in number, amooth and IOlid 
(except in Ophiocoma nigra). One or two tenta.cle sca-Ies are present. There are two genitaJ 
opening. in each inier-radiu., beginning outside the mouih shield. 

Under the disk granull.tion is a smooth layer of scales, very fine towards the centre 
and coa.raer iawards 1he border, where runs a marginal belt of much larger scales connec'
ing the outer ends of the radial shields, which are oblong, with protruding comers. They 
ar'3 ~ontinued inward by a broad stripe of large, strongly overlapping scales-a feature 
nowhere so well developed as in this genus. The genital plate is like a. thick blade, witb 
rounded edges and a slightly clubbed head for articulating with the radial shields, and iiQ' 
lhe side of which is at1iached a. short, thin, blade-like genital sca.le. As seen from a.boTe, the 
arm bones are of I/o .... ery simple structure, being short, with thin, dllrt, pla.in-edged wings. 
and destitute of any forward projections from the upper surface. Their outer and inneI1 
faces a.re of a high type, having the lIrrticulating peg lIrnd other details well marked. The 
mouth angles are compactly built and of moderate size, and the mouth clefts are completely 
covered with hard papillae. The mouth papillae ale arra.nged in an eTen row, and a.bove 
them, in a close clump, are the tooth papillae, and still above them, the teeth which have a 
semi-enamelled grinding end. They are supported by a well m&rked jaw plate which 
has little pits above and cross frames below, for the insertion of the minute tooth, and 
Iirloth papillae muscles. Outside this are thp, sockets of the mouth t~nta,cles, of which 
thl' upper one has lIr fixed scale. and the lower one ha.s the. o'Jtermoat mouth papilla. as 
it~ scale. Outside these, again. may be seen the wmg of the mouth frames. the opposite 
face of which bears the muscle furrows. 

The single species of this genus, represented in the Museum collec.ion, Ophiocoma 
8colo.pendriM, is ~e of the best F.nown and most widely distributed 8p;:\~ies of inc genus. 

Ophiocoma scolopendrina (Lamark). 

FIGURE 98. 

Ophiura 8cQlopendriM, Lamarok, Rist. Anim. sans vert., Vol.lI, 1816, p. 544. 

Ophiocoma 8colopendrina, A~&Ssiz, Mem. Soo. So. Nat. Neuohatel, Vol. I, 1835, 
p.192. 

Ophiocoma scolopendrina, Muller and Trosohel, Wieg. Arohiv., Vol. IV, 1840, p. 328. 

Ophiocoma scolopendrina, Muller and Trosohel, System der Asteriden, 1842, p. 101. 

Ophiocoma scolopendrina, Lutken, Additamenta and. historiam 
part!, 1859, p. 163. 

Ophiuridarum, 

OpAiocoma molari8, Lyman, "Desoriptions of new Ophiuridae", Proo. Boston Soo. 
Nat. Rist., VII, 1861, p. 79. 

Ophiocoma 8co"lopendrinc, 

Ophiocoma scolopendrina, 

J,.yma~, "Ophiuddae and Astrophytidae", Il1ustrated 
Catalogue, 'Mus. Camp.Zool., Vol. I, 1865, p. 87. 

Ludwig, Ana.tomic der Ophiur6u, Zeit. flU Wiisftn, 
Zoologie, Vol. XXXI, p. S41. 

'Ophiocoma alee,.nafU, (young ~), Von Martens, Oph. Ind. 00. Weig. Arohiv., Vol. 
XXXVI, 1870, p. 251. . 

Ophiocorrut alternans, Lyman, "Ophiuridae aad Astrophytid&e old and new", Bull. 
Mus. Compo ,Zoo-I. Vol.III j No. 10, Cambridge, 187', 
p.225. 
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Dunoan, "On the Ophiuridae of the Mergui Archipelago", 
Journ. Linn. Soc. London, XXI, 1887, p. 93. 

Lyman. "Challenger" Reports, Ophiuroidea, 1882, 
pp. 1~9-170; pI. XLVII, fig. 3. 

Ophiocoma 8colopendrina, Bell, "Report on the Zoological Collections of the 
Voyage of 'H.M.S. Alert', 1884, p. 140. 

Ophiocoma 8colopendrina, 

Ophiocoma 8colopendrina, 

Ophiocoma 8colopendrina, 

Ophiocoma 8colopendrina, 

Ophiocoma 8colopendrina, 

Bell J., "Report 
Holothurians" , 
New Britain, 
p.139. 

on the EohinoderllUl other than 
in Willey, Zoologioal Results from 

New Guinea, etc., Pa.rt II, 1899, 

Andrews,"On the Marine Fauna of Christmas Island", 
?roc. Zool. Soc. London, 1900, p. II7. 

Koehler, R., Siboga-Expeditie, "Ophiures Littorales", 
1905, pp. 60-61. 

Koehler,R', Ophiures et Stellerides recueilles par 
M. Gravier dans Ie Mer Rouge (Folfe de Trajurah), 
BuHetin du Museum, Paris, p. 184. 

Koehler, R., Revision des Ophiur61 du Museum d' 
Histoire Naturelle, Bulletin Scientifique, Vol. 44, 
1907, p, 32~. 

Ophiocoma 8colopendrina, Koehler, R., Ophiuroidea, in Fauna Sudwest Australiena, 
Vol. I, Lief 4, Jena, 1907, p. 246. 

Ophiocoma 8colopendrina J Clark, H.L., "SolI}e Japanese and E ... t Indian Eohino
derms", Bull. Mus. Comp. Zool., Vol. 51, 
No. II, 1908, p. 297. 

Ophiocoma 8colopendrina, Mac Intosh, Donald C., "The Marine Fauna of the 
Mergui Archipelago: The Ophiuroidea", Edinburgh, 
Proc. Roy. Phys. Soc., Vol. 18, 19II, p. 160. 

Ophiocoma 8colopenarina, Lyman, H.L., "Catalogue of Recent Ophiurana", 
Mem. Mus. Compo Zool., Vol. 25, No. 4:, 
Ca.mbridge, 1915,p. 293. 

Ophiocoma 8colopendrina, Matsumoto, "A Monograph of Japanese Ophiuroidea, 
arranged according to a new olassification". 
Journal of the College of Science, Vol. 38, 
art. 2, Tokyo, 1917, p. 347. 

Ophiocoma 8colopendrina, Koehler, R., "Ophiurans of the Philippine Seas and 
Adjacent Waters", Bull. United States National 
Museum, 100, Vol. 5, 1922, p. 325, pI. 73, fig. 5; 
pl. 74. figs. 1-7. 

Ophiocoma 8colopenarina, Gravely, "Littoral Fauna of Krusadai Island, in the 
Gulf of Manaar", Bull. Madras Govt. Mliseum 
(Natural History), I, No.1, 1927, p. 170. 

Ophiocoma 8colopendrina, Clark, A.M., Eohinoderms from the Marshall 
Islands", Proc. United States National Museum, 
102, 1952, 4. 294. 

Dr. Gravely (loc. cit., 1927) records a single speCimen of this species from SlJingle, 
IIland in the Gulf of Manaar and has described it as being large and stout, with very 
thick, smooth spines on the sides of the arms. The colour of this specimen (in alcohol) 
is reported to be a dull purplish brown. 
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The :atio of the .diameter of the disk to the di,l;\meter, of the a.r,ms i$ .!!oS 1:6. 'l'he 
mouth shIelds. are bpht directly ,?pposite the mouth and are slightly longer than broad. 
The teeth papIllae are arranged m three rows. 'Ihe oral shields of the arms are four
cornered with blunt· angles and enlarged aboral and' lateraC margins. The ~doral 
margm is extended jnto a· pointed tip which is covered witb the shields which follow next; 
tlley are as broad as long. The back shields of the, arms are, r;onvex at .the aboral 
margin.; the adcral margIn forms a more or less dear and stampy' or blunt ~ngf~: they 
are tWIce as broad as long. The spines are in four rows, the upper one~ being longer 
than the lower ones" but thicker, more stumpy and slightly flattened. Two Scales are 
present at the tentacle pore. 

The colour in l:i.fA is reported to be green, but it is lighter in colour below. Darker 
bands·are present on the back of the arms. The tlpines are light-coloured and ringed with 
darker rings, or ~potted. ' , , 

'rhis species is subject to considerable variation. Several speCImens of. ,this speCIe8 
are reported by Duncan (lac. cit., 1887) in the collection from Mergui Archipelago, and! 
as there are some mteresting variations reported among them, they may be mentioned 
here briefly. 

In the largest bpecimen reported by Duncan, which has a disk diameter of 25milli
m.etres and arms of a length of 130 millimetres, the upper, swolleD.~ large, flat arm-spine 
lis on every other ,side arm plate, and near the end of the arm, the upper spine is the 
~ongest and the largest, but it is neither flat nor swollen. In one of the specimens 
ll"eported by Duncan; the normal repetition of a large, flat spine occurs on every r-;ide arm 
plate. The granulation of the disk is hemispherical, small and not· crowded; the . largest 
nooules are on the ends of the radial shields. 'l'he gran~l]ation is smaller below. The 
wide, generative slits come inwards so as to be bonna&! orally by t4e side mouth ~h.ields, 
and these do not always meet orally. Two or three mouth papillae merge into a ridge. 
anri the inner mouth papillae ~re not readily distinguished from the lower tooth papillap-o 
Tbe mouth shieldH project C')nsiderably along the median line into the jaw angles. The 
first three lower arm platpd fcrm a groove. The double tentacle scale is $een near the' 
disk, but not very far oui, in the arm; there it i.s single, large and flap-like. At the tip 
\)f the arm the loV\er nm plates are very long. 

Sometimes the spioes m'ay be shorter. D.urican (loc. cit" 1887) reports that'in a. 
. smaller speeimen from t~ Mergui Archipeleago diameter of the disk: 22 mID. and lengtb 
of the arm: 120 mm.), the spines are shorter than in the preceding form, the lower arm 
plates are broadly;elliptical in mid-arm, the skin, coming~ellbetween. them. There is 

. no coalescence of the mouth papillae, and there are three of them on either side and one 
bdow the tooth papillae. 

The large tentaele-scale in contact with the side mouth shield and first arm plats 
may be regarded a8 a mouth papilla. ,. . :. , , 

The granulatiU!l may be uneven in some sp~jmens, being crowded and small in the 
centre and large and spaced out at the margin. In a small specimen reported by D~:mca.n 
(loc. cit., 1887). (ilisk diameter: 9 mm. and length of arm :65 mm.), the gran'J.latlOn of 
the disk is crowded above and large a,tthe mar~iT}. Underneath., the minute ~cftling, 
which is obscured by pigment in the large forms, is visible and the granulation ?oes not 
extend en masse to the mouth shields and only a f~w stray nodules occur thus far lllwards. 

'l'b.e 1l10uthpapillae are either confused with the lower. tooth papillae., or ~e not, 
al" one may he on the jaw angle external to, the tooth paplllae clump. IncludiD.g the 
large tent~cle scale, there are four .mouth papillae on e!ther side. The side arm 
plate~ come under the arm and are III contact near the dISk, b,:t, n.ot farther,. out. 
'1.'he lower arm plates are rather hatchet-shaped beyond: the dIsk" but they become 
very long toward!', the tip.' The upper arm plates' are 'wIdest and convex towards t.he 
outsi.de. The spines are miniatures of those of the larger forms, Two t~J;ltac1e 
scales are present near the disk and one farther' out: 
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The variations in this species have to do especially with the form and number 
of the arm spines, the shape of the upper arm plates and of the mouth shields, a.nd 
the number of the tentacle scales. 

Koehler (laIC. cit., 1922) reporting on the Ophiurans of the Philippine Seas and 
adj~ent waters, mentions a number of variations occurring in specimens of this species 
~ollected in that area. The general colouration of some of these specimens is said to bel 
brownish while the spines are ringed with white. Koehler also reports, that most 
commonly the tentacle scale :i!n. single in :the specimens examined by him, from the 
Philippine Seas. 

The under arm plates have the distal border slightly broadened and uS:lally 
notched in the middle in the Philippine specimens, but Koehler (lac. cit., 1922) reports 
tha.t this character is also varia:ble, the notching being well marked in some specimens 
while it is less marked in others. 

III all the specimens reported by Koehler from the Philippine Seas, the ventral 
surface is said to be covered with granules over a more or less extended area; the 
triangular granulose area thus formed is said to extend toward the mouth shields and 
<always leaves free a more or less broad band along the genital slits. This ,characte~ 
appears too be absolutely constant for this species. 

This species is a well known and widely distributed one occuring widely in the! 
shallow tropical waters of the Indo-Pacific Region and has been recorded from the 
Indian Oc~an, ,Red Sea, Philippine Islands, Marshall Islands and the Mergui Archi
pelago. Besides, Lyman, (lac. cit., 1882), inhis "Challenger." Reports has recorded 
this specie", from Simon's Bay, Cape of Good Hope (10 -20 fathoms) ; Tongatabu 
Reefs (18 fathoms) ; Samboangan Banks, Zebu Reefs, and Fiji Islands_ 

~lhis s.pecies is included in the group of this genus having "two tentacle-scales" 
according to Lyman's arrangement (Lyman, lac. cit .• 1882). A specific diagnostic 
character of thiS species, according to Lyman (Lyman, loco cit., 18R2) is that the ., arm 
"pines in this species are ringed with darker and lighter colours". 

I..Jyman, (loc. cit., 1882), commenting on this species, reports that so many varia
tions il) colour, length of the arms and character 6f the spines are found in this species 
that Dr. IJudwig was prompted to combine it with Ophiocoma erina,ceu8. The two are, 
however, distinguished by the large, central disk scales of the latter. 

Specimens in the collection: One fairly large, wet-preserved specimen froml 
Shingle Island in the Gulf of Manaar, collected in 1925, is represented in the Museum's 
Reference Oollection. 

The specimen has three of its arms intact, while the other two are broken anti 
Hetached ne~rly at their base. The specimen is dark purplish brown above and pale 
greyish white or dirty white below. The spines at the sides of the' arms are very 
thick, smooth, fairly short, stiff and close set, The upper surface of the disk is coveredJ 
with closeseli granules. The mouth aperture on the oral side is small and star-shaped. 
"l'he mouth is surrounded by very small. whitish, mouth papillae. 

Measurements: Diameter of the disk: 24 mm. 
Length of the arm: 180 mm. 
Width of the arm 
(including the spines) 12 mm. 

Family OPHIODERMcA.TIDAE 

Ad in the preceding family (Ophiocomidae), the disk scalation is concealed on 
'both sides by closely set granules in this family (Ophiodermatidae) also. There ar~ 
numerous oral papillae in a continuous series; tooth papillae a.re wanting and the 
-teeth occur in a. single row. The arms appeal smooth, as the arm spines are small and 
typically closely appressed to the sides of the arms. 

257-1-32 
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l\vo genera of this family are represented in the Museum Collection, namely. 
Ophiarachnella and Pectinura, the former by one species and the latter by two species. 
The genus Ophiarachnella is closely related to :the genus Pectinura a.nd resembles the 
JaUer very mucb', but may be readily disting'J.ished from it by the buccal shields being 
naked, while in Pectioora the buccal shields are covered with granules. -

Genus Ophiarachnella Muller and Troschel. 

'['he disk is granulated completely Or with the exception of the naked radial 
Ihields and sometimes solitary naked scales. The mouth shields are divided along the 
horizontal line into an adoral larger section and an aboral smaller section. Between 
these and the mouth papillae, the granulation of the disk is continued. The mouth 
beurs only the mouth papillae, but there are no tooth papillae on the small teeth. It 
is this character which distinguishes this genus from the genus Ophiocoma. The 
buccal shields are naked. Two genital clefts are present in every interbrachial area 
'(interradius). Papillae or spines are present on the sides of the arms and scales at the 
tentacle pores. 

A single species, Opruarac.hnezz,u; injernalis (more familiarly known to 8!'J.thors as 
Pectinttra in/ernalis) is represented in the Museum Collection. 

Ophiaraehnella infernalis (Muller and Troschel). 

FIGURES 99 and 100. 

Ophiarachna ~nfe'fnalis, MuHer & Trosohel, System der Asteriden, 1842, p. 105. 
Ophiarachna infernalis, Ljungmann, Ophiuroidea viventa lmo usque cOgnita, Ofv. 

K. Vet. Akad., Forh., Vol. 23, 1866, p. 305. 

Pectinu'fa infernalis, Lutken, Additamenta ad historiamOphiuridarum, Vol. III, 
1869, p. 15. 

Pectinura infernalis, Martens, Die Ophiuriden des Indisches Oceans, Arch. fur 
Nat., Vol. XXXVIII, 1870, p. 245. 

Pectinura infernalis, Lyman,Ophiuridae and Astrophytonidae, Bull. Mus. Compo 
Zoology, Vol, III, No. 10, Cambridge, 1874, p. 222, 
pI. vii, fig. 1. 

Pectinura infernalis, 

Pectin-ura infernalis, 

Lyman, "Challenger" Reports, Ophiuroidea, 1882, p. 17. 

Bell, Eohinodermata, in the Report on the Zoological 
Colleotions of . 'Alert" , 1881-, p. 134, pI. viii, fig. B. 

Pectinura infernalis, Brock, Die Ophiurin-fauna des undo ArchipeIs, Zeit., fur
Wiss, Zool., Vol. XXXVII, 1888, p.471. 

Pectinum infernalis, Loriol, P. de, Echinodermes de la baie d' Amboine Rev 
Suisse Zool., Vol. I, 1893, p. 397. ,. 

Pectinura infernalis, Koehler, R., Siboga-Expeditie, "Ophiures - Littorales" 
XLVb (-livr. XXI), 1905, p. 7, pI. i, .figs. 1,2 and 3: 

Pectinnra infernalis, Koehler, R., Revision des Ophirues du Museum d" 
Histoire Naturelle, Bulletin Scientifique, Vol. 44,. 
1907, p. 285. 

Pectinura infernaUs, Clark!, H.L., "Some Japanese and East Indian Echinoderms",. 
Bull. Mus. Compo Zool.. Vol. 51, No. 11, 1903~ 
p.289. . 
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Pec.tinura inJernalis, Koehler, R., "Asteries et Ophiures des iles Aru et Kei", 
Abh. Senckenb. N&turf. Gesells., Vol. 33, uno .. 
p.289. 

Pectinura inJernalis, Mac Intosh, Donald C., The Marine Fauna of the Mergui 
Archipelago", "The Ophiuroidea.", Edinburgh Proc. 
Roy. Phys. Soc., Vol. 18, 1911, p.157. 

Ophiarachnella inJernalis, Clark, H.L., "Notes on som~ Australian and Indo-PacifiG 
Echinoderms", Bull. Mus. Compo Zoo!., Vol'. 
52, No.7, 1909, p. 124. 

Ophiarayhn:-lla inJernalis, 

Ophiarachnella infernalis, 

Clark, H.L., "Catalogue of. recent Ophiurans", Mem. 
Mus. Compo Zoo!., Vol. 25, No.4, Cambridge, 
1915, p. 305. 

Matsumoto, "A Monograph of Japanese Ophiuroidea 
arranged aococding to a new classification' J oumal 
of the College of Science, Vol. 38, art 2, 
Tokyo, 1917, p. 324 . 

. Ophiarachnella inJernalis,. Koehler, R., "Ophiurans of the Philippine Seas and 
Adjacent Waters", Bull. United States National 
Museum~ 100, Vol. 5,. 1922, p. 341. 

~'lte disk is covered, under its granulation, with coarse scales or swollen platei. 
".J1here are no pores between the ''.lnder arm plates. The radial shields are naked, aa 
also some other disk plates. There are nine arm spines. 

'1'he ratio of the' disk to the arms is as 1 : 4. The oral shields are three-cornered 
and heart-shaped. The smaller shield on the aboral margin is in the for~ of a ha~ . 
circle. The papIllae on the margin are soft, eight at each margin. The teeth in the 
mO'.lth are cut off across • .the sharp point being towards the imler side. In the depthj 
of the mouth groove towards either side of the teeth column. is found a spine-lib 
papilla. The disk is covered with scales, but the scales are covered with fine granules 
with the exception of a few flat scales which are arranged in a definite pattern : i.e., 
two of them occur as radial shields between which are three more smaller smooth scales 
arranged in the form of a triangle, the apex of the triangle pointing towards the 
centre. A similar smooth scale is found at the disk margin between two arms. The 
rest of tho scales are small. The dorsal shields of the arms have convex, aboral, lateral 
:angles, and are very slightly' broader than long. The shields on the oral side . have & 
,convex aboral margin, a prominent, greatly developed, lateral margin and two adoral 
margins, which converge i?,to a bl~nt, trun~ated angle. On the lateral shields of the 
·arms are found 8 to 9 pomted papIllae, whIch reach half way up to the next shield, 
and after the tip of the arms, lfiheir number decreases. Two scales are present at each 
ientacle pore, or which the outer one is smaller. 

The colour in life is yellowish brown. Narrow dark horizontal stripes are present 
00 t1w arms. between which are four shields. 

Koehler (loc. cit., 1905) commenting on the specimens of this species examined 
by him in the Siboga Expedition's Collections reports that they perfectly conform Aio 
the description of the typical species, originally furnished by Muller and TroscheI. 
However, he adds the following remarks regarding certain details : 

The contour,s of the radial shield, as well as t~ose oJ;! the plates of the dorsal 
'surface of the disk, which the granules do not cover, are very distinct. The radial 
...hields are reniform or oval; the three plates interlaced between the shields of each 
pair are unequal, the median being larger than the other two. The shields are very 
elo~e together (crowded)', towards the periphery of the disk. The marginal inter-ra6li .. 
-plate is always very distinct ; the granules of. the disk are very fine. 

257-1-32A 
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The buccal shields are ,triangular, .a Jiiltle aonger than broad, with the angles 
rounded. ~rhe supplementary plates, contiguous with the shields are small and semi
circuhr. The adoral plates are triangular and their summit forms a sharp angle. 

The first two branchial dorsal plates are situated in the hollow cleft of the arms. 
The subsequent plates are not very large, and their external angles are slightly rounded. 

The lateral plates, very well developed, carry at the base of the arms, eight and 
sometimes nine spiny branchiae, which do not reach the middle of the plate. 

A drawing of this species furnished by Lyman represents the dorsal face of the 
disk, without granules. Bell (loo. oit.,· 1884) has also published a diagram of the 
'dorsal surface of this species. According to this author, the three plates. in triangle 
which separate the two radial shields of ea.c-h pair are not always quite diBtincfi. KOttlIer, 
however, doubts whether this species figured and described by Bell may not be Peotinura 
'imiliaris, rather than Peotinura infernal'is. 

This species is widely distributed in the Indo-Pacific Region and has been recorded 
from the Japanese Seas, Philippine Seas and adjacent waters, the Mergui Archipelago, 
the Indian Ocean and the East Coast of India. 

Specimens in the colleclion.-One wet-preserved specimen, in a fairly good 
condition, is represented in the Museum's Reference Collection. Locality: Rames
waram Island, Gulf of M:anaar. 

!J'he specimen is pale on the ventral side, almost whitish, with the arms distinctly 
cross-banded with brown. The mouth aperture is star-shaped. The spines on the sides 
of the arms are minute. The aboral side is brownish. the cross bands on the arms 
being darker brown. The disk is more or less pentagonal, flattened and granulated on 
\he aboral side. The interbrachial spaces are fairly wide. 

Measurements : Diameter of disk : 10 mm. 

Length of the arm 32 mm. 

Interbrachial space on the aboral surface 5 mm. 

Genus Pectinura Forbes. 

The disk is granulated. Teeth and. numerous even, close-set mouth papillae are 
present, but there are no tooth papillae. The spines are ,smooth, shorter than the arm 
joints, numerous (5 - 15). The tentacles are rarely one, usually two in number, in 
which case the upper one overlaps the base of the lowest arm spine. An indentation 
is present in the back of the disk at the base of each arm. A supplementary plate is 
present just outside the true mouth shield. Two genital openings are present in each 
interbrachial space. 

The disk is enclosed by a coat of stout, imbricated scales and strong radial shields. 
The genital plates, thick and rather wide, are attached to short, stout, genital sca.les. 
The mouth frames and jaws are strong and finely curved and bear three thick peristo
tidal pieces Of whicli ~o form an angle, whose opening outward is wedged by the 
ihird. The ami bonel!! a.re of a high type, having thin wings, and the umbo, a.rticula.
ting peg and other subordinate parts are well marked. 

!J'he genus Pectinura is distinguished from the closely related genus Ophiopezo 
only by having a. supplementary plate outside the mouth shieH, and both are distingui
med from Ophiura by the minor . anatomical character in this last genus (Ophiu1'a) 
that, by a partial adhesion of the edges of the genita.l openings, tlach one is divided 
into two. The skeleton is more or less similar in these three genera. 
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Two species,Pectinura. conspicua and Pectinura inter-media, are represented in 
ihe Museum Oollection. The former is a deep sea form, attaining a very large size~ 
and is distinguished from the latter by the disk being very strongly hollowed or deeply 
cleft or incised at the bases of the arms. The former species is referred by somt1: 
authors to the genus Bathypectinura, but since the differences between Bathypectinura 
and the typical Pectinura are not very well marked and significant, except for the fact. 
that Bathypectinur'l. includes the deep sea species of Pectinura, it has been decided to, 
retain the better known and more familiar generic name Pectinura instead of Bathy
pectinura for assigning the species conspicua in the present account. 

Peetiftura conspicua, 

Peetinura conspicua, 

Peetinura eonspieua Koehler. 

FIGURE 101. 

Koehler R., Annales des Sciences Naturelles, Zoologie~ 
8th Series, Vol. VI, 1897, p. 322, pI. vi, figs. 36 andS7. 

Koehler, R., "An Account of the Deep Sea Ophiuroidea. 
collected by the R. I· M. S. Ship "Investigator", 
Calcutta, 1899, p. 37, pI. ii, fig. 14 and 15. 

Peetinura couspicua, Koehler, R.,Ophiures de l'ExPedition, du Siboga, pt. 1~ 
Ophiures de mer profonde, Leiden, 1904, p. 9, pI. i~ 
fig. 1. 

pectinura modesta, Koehler, R., Ibid., 1904, p. 7, pI. ii, figs. 4-6. 

Pectinura elata, Koehler, R., Resultats Scientifiques de Ia Campane du Cauden 
dan Ie golfe de Gascogne, Echinodermes, Lyon, 1900, p.7, 
pI. i, figs. 1-3. 

Pectinnra elata, Koehler, R., Revision des Ophiures du Museum d'Bistoire 
Naturelle, Bulletin Scientiflque, Vol. 44, 1907, p. 249, pI. 18, 
figs. 1 - 3. 

Pectinura elata, Koehler, . R., Ophiures Resultats Scientifiques des Campagnes du 
Travailleur et ·du Talisman, Vol. 8, 1907, p. 284. 

Bathypecti7tura conspicua, Clark, B.L., Notes on some Australian and Indo-Pacific 
Echinoderms, Bull. Mus. Compo Zool., Vol. 52, 
No.7, 1907 p. 130. 

Bathypectinura modesta, Clark, H.L., Ibid., 1909, p. 130. 

, Bathypectinura elatq" Clark, B.L., Ibid., 1909, p. 130. 

Bathypectinura co",spicua, Clark, H.L., Catalogue of Recent OphiuraIls, Mem. 
Mus. compo Zool., Vol. 25, No.4, Cambridge. 
1915, p. 306. 

Bathypectinura modesta, Clark, H.L., Ibid., 1915, p. 307. 

Bathypectinura elata, Clark, H.L., Ibid., 1915, p. 306. 

Putinura heros, Clark, H. L" Ibid., 1909, p. 130. 

Batbypeeti",ura heors, Clark, H. L., Ibid.,. 1915, p. 307; 1909, p. 130. 

Peetinura tessellata, Lyma.n, "Report on the Ophiuroidea", Results of the 
Dredgings of the Blake, Bull. Mus. Compo Zool., VOl. 
10, 1883, p. 230, pI. 3, figs. 1-3. 

BathY'P~ti.uf'a gotoi, (,lark, H.L., Ibid. 1909, p, 130. 

Bathypectinura tessellata, Clark, H. L., Ibid., 19] 5, p. 306; 1909, p. 130. 
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Bathyp?ctinura gobi, MD/snmoto, "A new classification of the Ophluroidoa", Froc. 
Acad. Nat. Sciences Philadelph:a, 1915, p. 37. 

Bat;,ypectinula gotoi, Clark, H.L., Ibid., 1915, p, 326. 

Bathypectinura ('cn,c,picua, Koehler, R., "Ophiurans of thePhiliFpims and 
Adjacent Waters", Bull. United States National 
Museum, 100, Vol. 5, 1622 p.342. 

This species is regarded as one ~f the largest species known, among the Ophiu
{·oids. ill :he majority of the specimens, the diameter of the disk exceeds 35 mm. 
and in some it attams a diameter of even 40 mm. The length of the arm ranges from 18 
to 20 centimetres. Their width at the base is about 6 mm . 

. 'l'he disk is tlattened, pentagonal, and even slightly excavated in the interbrachial 
spaces. It is very strongly hollowed (i.e., deeply cut or incised) at; the base of the 
armS. The dorsal face is uniformly covered with fine and serrated granules. When 
these granules are detached, the plates underneath may be seen. These plates are small, 
.narrow and imbricated. The peripheral plates are a little larger than the others, and 
particularly one plate at the middle of the interbrachial space towardfj the border of the 
disk is much longer than its neighbours and this plate always remains naked. Outside 
it, there are a. ~w other small, naked plates. The radial shields, which are also naked, 
are regularly oval; their length ~s less than a third of the radbs of the disk; they are 
largely separated. Between each pair of radial shields, the disk bears a radial depressio~ 
which is contmued up to the :centre. 

1'Le ventral surface is covered in the interbrachial spaces with granules identical 
to those of the dorsal surface, but less serrated and the plates underneath could be 
distinguished easily. 

The buccal shields are sufficiently large, triangular, broader than long, with a 
proximal angle bounded by two sligMly concave sides and a rounded distal border 
Tlle lateral angle<; are evenly rounded. The supernumerary plate which is found out. 
~ide is small and semi-circular. These /?hields are completely naked. The adoral plateSi 
~&re very much elongated, strongly narrowed in their interval region which is covered 
with granules, widened at their external extremity which is naked. The oral plates 
are low (flat) and small, evenly covered with gram.ulation. The buccal papillae are 
-six oc seven in number on each side. The exteriormost one is very large and) 
broad; the two succeeding ones are also long and wide. with their free margin rounded: 
the others are coniC'al and pointed. The odd terminal papilla is large and conical. 

The first dorsal bmchial plates, numbering four generally, which are contained in the 
'hollow cleft of the arms are smaller than the others, which are large, qU!tdrangular, verT 
much broader thaI: long; the lateral borders are slightly divergent and the two wide 
margions are straight. These plates cover the entire dorsal surface of the arms which d~ 
not reach the lateral plates. They are very strong and very high, carinated (or keeled), 
and of such a form that the section of the arm has the shape of a triangle. 

The first brac}llal ,ventral plate is small, trapezoidal with a proximal border rounded 
and broad, a narrow distal border and concave lateral borders. The other plates, wider 
ilian long, have a proximal narrow side, two lateral divergent sides excavated by the 
tentancular pores and a distal border very broad ani!. concave. 

The lateral plate& are small, developed solely on the ventral side; they carry three 
spines (and often four ontbe first ten plates), larger than half of the plate, narrow and 
pointed. 

The tentacula,r pores are f~rnished with a large. rounded scale; there frequently 
()ccurs two tentacular scales on the first pair and sometimes even on the second pair. 
Besides, there are generally five pairs of fine pores bet~een the ventral brachial plates_ 
This d038 not appear to be absolutely constant and certam. 

• 



This species is a very variable form and the considerable variations in this species 
accounts for the various synonymous names for this species, such as Pectinura elata~ 
P. modesta, P. heros and P. tesseZltJta. 

The type specimens of this species examined by Koehler in the Investigator ColltXl
iiion are from the delttt of the Godavary in India at a depth of 110 fathoms. The principal 
characters of the spe.cies are the very large size, the diameter of the disk reaching 40 mm~,. 
the shape of the mouth shields which are a little broader than long, the number of the arm 
spines which are at least four, decreasing to three at a little distance from the arm base. 
the occurrence of numerous pores between the under arm plates at the base of the arms, 
and the presence of·a large tentacle scale. 

,This species has a very vast geographical range of distribution, for it occurs in all the 
three great Oceans-the Atlantic, the Indian and the Pacifio. Its bathymetric range is 
also rather great, since the extreme limits of the depths at which it has been collected 
ar~ 893 metres (215 fathoms) 8IIld 335 metres (183 fathoms) on the one hand a.nd 2,503-
metres (1,375 fathoms) on the other. 

Specimens in the collection.-Four spirit-preserved specimens from the Bay of 
Bengal, are represented in the M'.lseum's Reference Collection. In addition to these, 
there is one wet-preserved specimen from the Bay of Bengal, mounted and exhibited in 
the Gallery. 

The specimens are fairly large, pale creamy white in colour (in alcohol). The disk ;s 
large and in the form of a flattened, pentagonal body, with the interbrachial spaceil 
wide and somewhat inwardly indented. The arms are long. slender, narrowed and pointed 
~wards the tip. The arms are somewhat laterally compressed, and more or less triangu
lar in cross-section) their upper margin forming a more or less sharply angular edge. 
The radial shields are conspicuous, but the spines at the sides of the lower surface of 
the arms are very small and reduced, and in a view from above, the spines appear to be 
practically absent. The aboral side of the disk is almost smooth, with radial depressiona 
extending from the centre towards the bases of the arms. On the oral side, the mouth 
appears as a star-shaped aperture in the centre and there are deep, slit-like depressions. 
on either side of the bases of the arms extending mwards from the edge of the disk to 
the centre of the disk. 

The specimens are in a very fragile condition in the spirit reference collection, and 
the slender arms break off at ~he slightest tQuch. 

Measurements: Diameter of the disk: 32 mm. 
Intetbrachial space (i.e., distance between bases of two adjacent 

arms: 16 mm. 
Length of the arm: 130 mm. 
Thickness of the arm: 5 mm. 

Pectinura intermedia Bell. 

FIGURE 102. 

Pectinura intermedia, Bell, F.J., "Report on a Collection of Echinoderms made 
at Tuticorin by Edgar Thurston", Proc. Zool. Soc. 
London, 1888,p. 386. 

This species can be included in the same group of, genera of Pectinura .which inclu~es 
P. gorgonia, P. ma'I"morata. and !'. steUata of Lyman s arrangement; for It has the dis~ 
covered under its granulatIOn WIth coarse scales and there are pores between the first 
and second arm plates; b':lt the dis~ is flat, wit.h the arm compressed from time to ti~e 
lmd keeled. superiorly, whIle there eIght arm spmes. 
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The radial shields are naked, of moderate size, ra.ther irregularly elliptical in form; 
1he rest of the disk is covered superiorly by a coarse granulation, beneath which ,are plate. 
-of fair size. 'l'he alms ar~ widest at their insertion to the disk, and a.re distinctly carinated; 
,accessory mouth shields are of fair size; pores are present between the first and ~cond 
arm. plates only; near the base of the arms there are eight spines; the upper arm plates 
are not broken. Eighteen mouth papillae are present, the outermost on either side being 
.uall; its neighbour is the largest of the series. There are four teeth. The mouth &hields 
are irregularly hexagonal, the adoral edge being the shortest. The accessory mouth shieldli 
are irregularly semi-circular in form. The side mouth shields tend to be of. the form of an 
~quilateral triangle. The gran~lated space between the mouth papillae and the mouth 
~hield is well marked. ' 

The lower arm plates at first are wider than long; further out they become, unequally 
bexagonal, owing to the, encroachment of the side plate~ on the adoral edge. The upper 
,~rm plates, near the edge' of the disk, are quite three times as wide as they are long; 
Jurther out their adoral edge becomes encroached on, and overlapped by, the side plates; 
~th~ carination is best marked on the pr.oximal ha~f uf the arm. While there are ei~ht ~rm 
fipmes near the base, there are only SIX some dIstance away from the base; the spme,t; 

· are always delicate and short; the two lowest are a little longer than the rest; but they 
are never as long as the side arm-plate. Two tentacle scales are present. 

The disk, abQve, is of a brownish colour, with yellowish patches and black dots; the 
radial shields are lighter, as is also the oral surface. The arms are banded lighter' and 
darker. in sets of four or five; in the case of the darker bands the most proximal and, the 
most distal 'plates are a good deal darker than the intermediate three. 

In an average adult specimen of this species,the diameter of the disk is about 16 to 
18 mm., the lengt.h of the arm about 75 mm.! from the edge of the disk, the 'width 6f' 
1he arm at the di~k about 4 to 3.5 mm., and the height of the arm about 3.5 min. 

This species nas been recorded by Bell from Tuticorin and was reported in a colle~- , 
· iiion of Echinoderms made by Edgar Thurston, former Superintendent of the Madras 
· Government MUdf3'J.m, from Tuticorin on the East Coast of South India. 

Specimens in the coUection.-One dry- preserved specimen of this species, collected! 
'&t Pamban in the Gulf of Manaar, is exhibited in the Gallery collection of Echinoderms 
in this Museum. 

The specimen i'3 uniformly dull brownish. '.l'~w disk is pentagonal,. with the arms 
arising at the allg1ee of the pentagonal disk. fhe arms are slender, long, tapering and 
pointed at the extremity. The upper surface of the disk is granular and bears two large 
-oval plates near the margin at the base of each arm; The radial overlapping shields 011 

the arms are conspiouous and the lateral shields on either side of the' centra,l plates are 
also prominent. The spines at the sides of tl~e arms are small, short and inconspicuous and 
-a.re seen only towards the basal part of the arms in the present specimen. erne upper 
:surface of the disk is quite flattened. 

Measurements: Diameter of the disk: 18 mm. 
LengPh of the arm: 60 rom. 
Width of the arm at the base: 5 mm. 

ORDE,R EURYALAE 

This Order includes the forms commonly known as the Basket stars. The arms It! e 
<lften slightly or greatly branched and are long and flexible and are even capable of 
coiling around objects or rolling up in a vertical plane; the arms can twist and turn to 
,grip objects. The body is generally covered wi~h na~ed or granulated skin an~ mostly: 
lacks definite scaje~ or shields except for the radral shIelds that are long and radIate from 

'the central part of the disk to its periphery and may be smooth or spiny. The disk may 

" 



Fig. 86. Amphioplus gravelyi (James). 
(Dorsal view) (x4). 



Fig. 87. Ophiactis savignyi (Muller and Troschel). 
(Dorsal view). 



Fig. 88. Opbiothrix birsuta (Muller and Troschel). 
(Dorsal view) (X 11). 



Fig. 89. Ophiothrix koreaua (Duncan). 
(Dorsal view) ( x 3). . 



Fig. 90. Ophiothrix koreana (Duncan). 
(Ventral view) (X 3). 



Fig. 91. Ophiothrix aspidota Muller and Troschel. 
(Dorsal view) (x 1 I). 



Fig. 92. Ophiothrix aspidota Muller and Troschel. 
(Ventral view) (X Ii). 
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Fig. ,3. Ophiothrix galatheae (Lutken). 
(Dorsal view) (X Ii). 



Fig. 94. Opbiothrix galatheae (Lutken). (Ventral view) (X It). 

Fig. 95. Ophiothela danae (Verrill). (Dorsal view) !X4). 



Fig. 96. Ophiocnemismarmorata (Muller and Troschel). 
(Dorsal view) (X Ii). 



Fig. 97. Ophiocnemis marmorata (Muller and Troschel). 
(Ventral view) (X 11). 



Fig. 9S. apmo_ "",\Ope~ (V"""'1<.)· 
(Dorsal ~ie"')· 



Fig. 99. Ophiarachnellainfemalis (Muller and Troschel). 
(Dorsal view) (x2). 



.:. 

Fig. 100. OphiarachneIla inferliaiis (Muller and Troschel). 
(Ventral view) (X 2). 



Fig. 101. Pectinura conspicua (Koehler). 
(Dorsal view). 



Fig, 102. Pectinura intermedia (Bell), 
(Dorsal view). 



Fig. 103. Gorgonocephalus laevigatus-(Koehler). 
lThe Basket Star: General View). 

'-·f,"-· 
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be very large, often reaching a diameter of 10 centimetres especially in the family
Gorgonocephalidae. The short arm spines, displaced towards tbe ventral surface of th. 
anna and directcu dl)wllward, are often transformed into hooks or spiny clubs. The 
bursal slits are generally short and the bursae tend to fuse internally to form large spaces. 
A madreporite may bf' present in each interradius in keeping with the increased number 
of stone canals aad related structures. The members of this order are mostly inhabitant. 
of deep waters and are hence known chiefly from collections dredged from the seas. 

A singl0 species belonging to the genus Gorgonocephalus (Gorgonocephalus laevi
gatus), included in the family Gorgonocephalidae, is represented i::l. the Museum Collection. 

Family GORGONOCEPHALIDAE. 

This family wcludes the largest and most ~ypical members of the Order of Baske1 
stars. The disk is larg-e and covered with a naked or granulated or tuberculated skin th)' 
does not conceal the long, bar-like radial shields often ornamen+'ecl with spines or tuber
cles. Oral papillae, tooth papillae and teeth form a contmuous series of small, spine-lib· 
projectio..ls. The arms are very long, simple or slightly or greatly branched and much ~ile<l 
vertically. There are HO true aboral arm shields, but these are' often represented eithp.1' 
along the whole arms or on their distal parts by transverse bands of hook-bearing granules. 
IJond hence the arms have an annulated appearance when viewed from the abora.l side" 
Lt.:lieral a.nd oral arm shields are present. There may be a single madreporite or one in: 
each interramus. 

Genus Gorgonocephalus Leach. 

This is one 'If f.]le best known genera of the family Gorgonocephalidae, and includes.. 
lOme of the typical specieR of basket stars. The di.sk is thick and inclined to be circular, 
and together with the 1lrillS, iE! covered by a thick skin. The arms are narrow at their base· 
and . branching b.V a se:~es of not numerous forks, having between them long, uneq'.lal, 
mafts. The radial shields are long and bar-like, composed of overlapping, soldered plates. 
w.ud extending nearly or quite to the centre of the disk, thus forming more or less elevated" 
radiating ribs. The m/lrgin of the disk and ;nner angle of the interbrachial spaces are 
I'rengthened by irregular horizontal rows of. plates. Teeth, tooth papillae and mouth 
Df.pillae are all simila.r and spiniform. No t·rue arm spines are present, but the oute. L 

branches ba.vE' sl'inHorm tentacle scales whicb., with the tentacles, are found. quite ta 
the base of the arm. B0th the finer twigs and smAller branches of the !lorms a.re ringed 
with double lines of grains bearing microscipic hooks. The side arm plates are confined 
to the under surface and lower sides of the arms. On the small branches the under 'Iorm 
plates are diTided in three pieces, which increase in number towards the b!loS8 of the 
arm, and there form an Irregular p!lovement. . 

The upper arm pla.tes are represented by nmnerous thin, irregulsr plstes, formitlff 
• mosaie. .Two p:enit!lol openings are present a.t the outer corners of the interbrachial ..... 
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GorgODDcephalus laevlgatus Koehler. 

l"Io:o'B. 103. 

Koehler, R., Echinoderms reouilIes par "I'- Invegti. 
gator" da.ns r00tmn Indien, 1, Les OphiUrett 
de mer profonde, Annales des Sciences Nat. 
Telles. Z(}()logie, Huitil)ll1e serie"', Vol. IVJ 
1897, pp. 27-7 - 372; pI. v-ix~ p. 385; pl. iXJ 
figs.. 78 & 19. 
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-Gorgonocephalus laevigatu8, Koehler, R., An Account ofthe Deep Sea. Ophiuroidea. 
collected by the R. I. M. S. Sh.p "Invllstigator," 
Indian Museum, Cd,lcmta, 1899, p. 71, pI. xii, 
fig. 97; pI. xiv, fig. 99. 

The disk is deeply excavated in the interradial spaces. The dorsal surface is cover,~d 
by a thin, transpar{\nt integument, soft and perfectly smooth, presenting neither spines 
iI;lor granules of any sort, and devoid of all calcareous deosits. '1'he radial shields J.ppear 
neatl.v through the transparency, under the integument, which remains smooth. One. 
--recognizes easily on the surface of these ribs, the rounded strae corresponding to th~ 
lines of separation of the successive calcareous deposits. 'l'hese shields are very long an~ 
narrow relatively to their length; they are a little thicker in the prmomal half than in the 
dlstal part. The perLtJheral extremity of each shieH is widened and flattened and forms 
;a semicircle articulating with the extremity of the' corresponding genital plate which 
forms equally a senllcircie. 

The ventral surface of the disk, in the mte:chrachial spaces, is covered, like the 
vdorsal surface, bj a thm and smooth integument (skin). The genital slits are very m~ch 
.elongated, their length ranging up to 15 millimetres; they are equally very wide. 

The tooth papillae (dental papillae) and the teeth have the same form and not 
distinguishable from each other: they are elongated, spiniform,and disposed very clo~ 
to each other in f,everal vertical series. '1'he mouth papillae are also spiniform, but 1waller 
than the preceding, separated fl'om each other, forming a small, irregular gro~p of three" 
or four papillae on eae1_1 8ide. 

The arms aI''' very wille at the base. The ventral surface is concave, especially en 
~the primary ramifications; the dorsal face is very convex and a longitUdinal furrow or 
-groove extends ~hrotlghout its length. It remams even visible on the ramificatjons 
(hranchings) of th", sixth order. The successive bl'anches (or segments) are separated roy 
wide intervals, with undulated conto~rs. On each segment, a double row of fairly regular, 
-rounded granu1ation& may be distinguished, which are contiguous and slightly protu
berent and promment. TheBE' granulations together form a band which is also as wide as 
--the space which separates two neighbouring bands. 

The ventral faGe of the arms is entir~ly smo)th. The three Or four primary pairs (of 
10res are devoi.:l of papillae; the two or three succeeding pairs possess a single onB, 
-then the succeec~ng ones have two. On the branches which follow the second bifurca,ti0n 
there are invariably three such papillae. These papillae are elongated, cylindrical, with 
b1unt extremity. The points which bound the ~entral calcareous network generally appea,r 

100 become visible only after treatment with ca!lsti() potash. 

The species Ourgonocephalu8 laevigatus is characterized espeeially by the interradial 
'spaces being stnngly excavated (or hollowed o.ut) , by the developmeut of the ~enital slit~, 
kl!d by the compbte absence of all ornamentatlOn on the dorsal face of the dIsk. By, thIS 
18st character it approaches a variety of the species Gorgonocephalus eucnem'is describe-a. 
by Danielssen aud Koren under the name of G. M almgreni and of which the disk is almost 
smooth, but it differ'S III all the other characters indicated above. 

Koehler (lac. cit., .1899) has recorded this species from the following localities: 
'Trincomale: Long sr 17 feet 45 inches, Lat. N. 8° 40 feet 10 inches. Depth 200-350 
fathoms. One specimen from this loaality, examined by Koehler, is reported to be in at 
.Terygood condi+,ion (Dlameter of the disk: 47 mm.). Colombo, Ceylon, at a depth of 
1.42-400 fathoms; one specime:p. has been reported from this locality ,but in avery bad 
~diti9n. (Diameter of the disk: 33 mm.). 

,_ _ _ Sp~cimens it.t the collection.-One large speCimen of "basket star" ~f this 8pe~ie8, 
-peserved in forD".3!in, itJ contained in the Musenm's Reference Collection. Local1'y:' 
Prom off Nagapattillam, '1'hanjavur District, collected in 1930. 
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The 'specimen is pa.le creamy white, with the arms very wide at the base. The arm." 
are repea.tedly branched and encircled by distinct annular rings (ribs). 

The branchin~ of !11e arms proceeds in a tree-like manner until the final branches n~ 
The extremities are extremely fine, slender, curled and tendril-like. 

The specimen is fragile and brittle ,and the distal portions of the branched arms tend 
to break ott at til", ~ljg'ht,eHt touch. 

Measuremen ts : 
Overall di&meuer of the entire specim~!l: 200 mm. 
Length of the basal part of the arm (from th~ base up t.) 1!he priInllry ramifi-~ 

.cation: 52 mm. 

l.'bickness (or width) of the basal portion of the arms: 9 mm. 

SELECT BIBLIOGRAPHY 

N oTE.--The following list includes some of the more important "ahd b~tter knowJlI: 
references to literature on the Echinodermata, including many standard works of refer
ence on this Group . .F3r other references, the reader is referred to the bibliographie. 
appended a.t tb.~ enri in many of the publications cited in the following list, as well as: 
to the list 'Of references cited in the body of the present paper at the beginning (If thq 
'description 'Of each species. A fairly complete and exhaustive Bibliography 'Of the 
Echi!toderms of the Indian o.cean has been prepared recently hy Messers D. B. James 
&nd R S. IJal Mohan and has been brought out in the form of a cyclostyled BulletiQ, 
(Ne. 15) of thp. Central Marine Fisheries Research Institute, September, 1969.' This ha. 
Nen cited as the iast entry in the following; list, and will be found extremely helpful. 
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System der Asteriden. 
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United States N ationaI Museum, 
100, Vol. 3. 

"OphiuraD8 of the Philippine Seas and 
Adjacent Waters", Bulletin of the 
Unnted Sta'e& N ationa.I Museum, 
100, Vol. 5. 

UEchinides du Musee Indien a. Calcutta"· 
II Clypeastrides et Cassidulides": 
(Caloutta, 1922), 161 pp., 15 pJs. 

"Littoral Fauna of Krusadai Island, in 
.he Gulf of Manaar", Bulletin, Madras 
Government Museum, (Natural, 
History), New Series, I, No. 1, 1927 
(Eohinodermata). ' 

Siboga.-Expeditie, Die Asteriden Des 
Siboga.-Expeditie. (Oreastrinae), MODO
gt'apbie, XLVI<1t 
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Names of genera, species, subspecies, races and forms, whether accepted or mentioned 
as synonyms, are printed in Roman type, as are also names of sub-families,families, orders, 
etc. Popular and common names are printed in italics. 
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PAGE. 

Actinocucumis 4, 24 .. 25, 33. 

Actinopoda ... 4,40 . 

adeonae, Antedon .. ... 16 

-aequipi:rma, Antedon 20 

affinis, Holothuria (Microthele) 42 

Akyroderma .. 65 

Alcyonaria 42, 45 

-alta, Maretia -. 142 

alta, Pseudomaretia 7, 142, 143 
alternans, Ophiocoma 246 

alveolatus, Oreaster 199 

-amboinensis,Antedon 20 

Amphioplus 8,224, 225 
Amphisternous forms 6, 141 
Amphisternous Spatangoids 141 

amphitrite, Balanus 139 

Amphiura 224,225 

Amphiuridae P. ... ~~ - - 8, 223, 224 . , 
a.na.Iis, Peronella 127 
angulata, Ophiothrix 236 
angulosa, Cidaris 98 

angulosus. Echinus 6, 97, 98 
angulosus, Parechinus 6,98,99 
Annandalei, Clypeast& .-. ... - ... "I<. 116 

Anseropoda. ... - • • 8, 208, 210~ .21' 
Antedon a.a ... 4, 19, .22, 2~ 
Antedonida.e . . ~ .. 3,22, .23 
Antedonin.a.e •• ... .. .-, ... .4 . .22,23 .-

Antedon sp. - 4, 15, 16, .23 
Anthenea ". 7, 153, 175 

-aphonostina.,Perone.IIa ... 125 

Apneumona .-. .. , 65 

Apoda. - 5,65 

-Ari!.chnoides ... 125 

.Arba.ciidae - - 74 
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A-cont. 

PA.GE~ 

Archasteridae 154 

Articulata 3, 14, 15 

articulatus, Astropecten 161 

a.sperula, Ophiactis 227 

Aspidochirota 4,40 

Aspidochirotae 55 

aspidota, Ophiothrix 9, ~31, %37, %38: 
Asteriidae 235 

• Asterina' 8, 201J, 214, n5· 
Asterinidae . , 8,207,208 .. 
Asteriscus .'. 208 

Asterodiscus 8, 189, 190, 200 
Asteroidea .. 1, 2, 3', 7, 13', 14:" 

153, 166, lfi9; .. 
210,222. 

Asteroids .. .. 153,222 
Astropecten . . . . 7, 153, 154:, 155~ . 

156, 169, 176. 
Astropectinidae 7, 114, 169 
Asteropsis 206 
Astropyga 5, 69, 72 
Atelecrinidae .. 22 
atra, Holothuria 4, 42, 43, 44, 4:9" 

54,55. 
Aulodonta 5, 68, 74 
auritus, Echinodiscus 6, 131, 132, 133~ 

134, 137, 138. 
auritus, Lophophora M _. 131 

B 

Barathri, Zoroaster 221 

basket star 258 

ksket stars .. - - - l' 
BOiItJ::'tltmf'S 222,2Q& 

Bath~iliDUI!a 263 

beehe-de-mBr %4 

bedoti. Phyllaphorns .. - - - ... - - - ~ 

" belolWri " .. 186 
belcherit Stelf,a,s:ter .. 7, 184,186 
bicolor, Salmacis .. . . " 5, 80, ~, n. 81 
bifissa. Lophophom ... 131. 
biforis, Echinodis~ ..... 136 .. 
bisperfaratus, Echinodiscus .. ... 6, ~3o, l:tl, ... 

131,.138. 



bisperforatus, s. str., ~od).!,cus 
Boletia " . . ". . •• 
brandtii, Holothuria 
brevicmneata, Antedon 
Brissid.a.e 
brittle .,8 
brittle sta" 
Brittle liar,' 

brooki, PhyUophorus 
Brownii, Linckia 
buccalis. Stolus 

buccalis, Thyone 
burtonii. Asrerina . 
Bw'tonii(1), Asterina 

• •• ., •• ~ <I'!' ~ •• 

GaJ:e "rohina 
calamaris. Echitiothrix 
Camarata 
Cam.a.rGdOnta 
O(Jmbrian 
carlnata, Aleoto 
ca.rinata, Antedon 
oarlnata. Tropiometra 
ca.rina.ta Tropiometra oarinata. 

. Oassiduloida. 
oephea, Asterina 
cepheus. Asterina 

cepheus, Asterisous 
Oerithium 8p. 
Chenyi. Ophiothrix 
ohildreni, Stellaster 
ohildreni, SteJlaster 
chinensis, Anthenea .. 
ohloronotus, Stichopus 
chloronotus, Stichopus s. str. 
clarki, Tropiometra oarinata. 
cla.thrata, Ophidiaster 
clavatus, Oreaster 
Clypea.ster 
Clypeastri . 

257-1-34. 

... 

26'IC . 

~. 

-
,0' 

c 

. ' .. 

... 

.. 
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, , 

.. 

,', 

PA.GJI, 

140 

100 

59 
20 

7, 148' 

t28 

13,222 
: .. 
"'. 

3, 14: . ,~'~> 

39,40 .... 

203 

4, 28, 29, 30, 31 .. 
40 

28 

210,213 . 

208 

" 

68 

5, 72, 73 
15 

5, "/9, 102 

14 

16 

16 

Ii 

17 
6,106 

209,215 

• 

<" 

8,208, 209, 210~ 
213~214" " 

208 
162 

231 
186 

184, 186 
182 

4, .61, 62, 63 .. 
63 

3, 16, 17 

203 
195 

6, 111, 116 

US 

" 



Olypeastridae 
Clypeastroida 
Clypea.stroids 
olypea.ta, Ophioonemis 
ooeruleU8, Coloohil'lUl 
Ooloohirus 
Oomatulida 
Oomatulids 
compla.natus, Psolua 
conchatul3, Jackonaster 
oonjungens, Antedon 
conjungens, Cucumaria 
conspicua, Ba.thypectinura.' .. 
conspioua, Pectinura 
conspicua (Pectinura) 
ooroatum, Echinocardium 
ooronata, Asterina 

ooronata. (Asterina) 
orassa., Linckia 
Crinoid 
Crinoidea. 
Crinoids 
crista.ta., Asterina. 
crlstata, Asterina coronata .. 
Cucumaria 
Cucumaria sp. 
Oucuma.riida.e 
Culoita 
.cuspidata, Ophiactis 

danae, Ophiothela 
deoagonale, Laganum 
decagonale, Laganum (Peronella) 
deoa.ganalis, Jackonaster 

, deoagonalis, Laganum 
dooagonalis, Peronella 
dooagonalis, Scutella .. 
deoagonum, Laganum 
D6ndroohirota 

218 

C-conl .. 

.. 

.' . 

D 

.. 

PA.G •• 

6, UI 

6, 106, 110, 111 

UO, U8. 130 
243 

36 

4,24,26 

3,16,22 

15, 19,21 

4,30,38 
122 
20 

4,26 

263, 254 

9, 253 
253 

142 

8, 208, 210, 212 
213, 215. 

215 

203 

17 

I, 2, 3, 13, 14.15 

l3,14, 19. 22, 23 
212,213 

212,213 

4, 24, 25, !6. 3% 
27 

4,24,25 

200 

227 

9,241 

6, 119, 120, 123 
U9 
119 

129 

120, 125, U6, 129 
lI8, l25 
ll8, 120 
4: 



Dendroohirotae 
dep~,LaganuDd 

depressus, Amphioplus 
Desorii, Ecbinothrix 
Diadema 
diadema, Ecbinotbrix 
Diadematidae 
Diohroxnetra 
diffioilis, Actinocucuxnis 
dividua, Oomatula .. 
dubia, Orcula (Phyllopborus) 
dubia, Phylloph'lrus 
dubia, Phyllophorus (Oreula) 
dussuxnieri, Salmacis 

Echinaster 
Echinasteridae 
Echinidac 

Echinoderms .. 

F..chinodi8CU8 •. 
Echinoidea 

Echinoids 

Echinolampadidae 
Echinolampas 
Eohinometra •• 
Eohinometridae 
Eohinothrix .. 
Eohinue .. 
elata, Bathypeotinura 
elata, Pectinura 
elegans, Asterodiscus 
elegans, Laganum 
Eleutherozoa 

... 

Eleutherozoan Eohinoderms 
elliptioUDl, Laganum 
elongata, Lovenia 

257-1-34A 

26'1 

D-ccmt. 

. , . -. . ~ " .. ~ . .... 

.. -.. - -
, ... . -

" . 
- .. , .. 

E 

, ' . -, 

PAGII. 

4,24,25,39 

6, 118, Ill, 122, 

225 

73 

72 

72 

5,69 

19 

4,33,34: 

19 

39 

39,40 

4 

84 

8, 206, 216 

8, 208, 216 

6, 91, 97, 100, 
102. 

I, 2. 3, 13. 14, 24:, 
66, 222, 229. 

1, 2, 3, 13, 14, 23, 
24,68,153,269. 

6, 130, 132 

1, 2, 3, 5, 13, 14, 
68,80, 106; 

13,68, 95, 99, 
106, 110, 130, 140 
6, 106 
6, 106 

6, 99, 103 
6, 99, 100, 102 
5,69,72 
6,97 
253 

253, 2r.5 

8,200 

125 

3,4, 14, 23 
153,222 
121 

7, 142, 144, 145 



elongatum, Lli.ganum 
~lo.ttie~ Spatagus . 
en6l'inus, Alecto ' 
~ncrinli8, Tropiometra 
Endooyclica .. 0 • • ... 

'" .-. 
g .•• 

.:, .. 
~questris, Asteria.s ' •• 
erl<ianella, Echinaster 
~rblaceus, ~hiocoma 

esculentu!, Echinus 00 

~culentus, Tripneusres 
eUOll6mis, Gorgonooephalus , 
Euclypeastridae 
eurces, Asterina eoronata 
~"uryaIae 

exiguus, Astorina 
Exooyclica 0 0 

explanatus, Echinanthus. 

fallax, E.ehi118oster 
faeoiculw:is, ~sterina coronata 
Jeolher stars, . 0 0 

Peatherstars 0 0 • 0 0 

firma,ThYOM (Stolus) 
i1iexibilia 
Foroiptil,ata 
forticulatus, Goniodiscus 
frauenfeldi, Cucumaria 
Jringedsfarjishes 
-FI-Omia . 

-

.. 

.0' 

fuscus, Stichopus chloronotus, var 0 0 

galat1wa.e, Ophiothrix 

gallensis, Holoth.uria 0 0 

ga.retti. Xanthobrissus 
Ga.retti, Xantholi 
Gastropoda 
Gephyrothuria 
gibbus. Pentacetos 
glaberrina, Holothuria 
Goniasteridae 
~odi8CU8 00 

2G8 

E-conto 

.!- -• • 
- · . 

- • • 

, ... .... · , 

o • 

F 

,00 

, • 0 

..... -- ',' 

G 

.,. 

PAGE. 

126 

- " 1" .. ' 

16 

• 0 
16, 16, 17 

· . 

· . 
' .. 

.. 

3,5,68 
186 
206 
249 
97 
95 
258 
130 
.213 
9,222,256 
209 
3,6,68, 106-
112 

217 
213 
14 
13, 14 
30 
15 
8, 153, 119~ 

187 
26,27,.2 
154 
206 
63 

9; 2,31 •. 133. •• 
239, 'MO. 

4,54 
15.2 
161 

25,38 
65 
197 

46 
. 7,174:,183. 

7, 1'75, 188 

• 



169. . -

G-c~. PAGE. 

~.Pootinura - - .' . 255 .. 
.:gorgonocephalidae -.. .. '. .:. .. 9, 222, 257 

Gorgonocephalus - - '0' 9,257 

gotoi, Bathypectimura ... 254 

gracilis, Ecb.inlmter • 0 217 

.gracilis, Stellaster -- , .. ~ II\:- 185 

. granulata, Pseudoboletia . 101 ,- .... -

.granulifera, .An.thenea , 
oN 188 .. .. -

granuliferus, Goiodisous . . •• ." . 7, 188 

.gratilla, Echinus o • - - - 94 

gratilla, Tripneustes - .. .-. i-. ~ . _ 94,95 

graveJyi, Amphioplus - 8,224, 225, 226 
grayi, Oreaster ",. .... .. 191 

gyges; Lamprometra palma.ta .. 21 

Gymnasterides . ' . .- ..... 206 t 
Gymnechinus -.. . t • 6, 96, 97 

H 

nardwickii, Luidia 169 

heart u/rehi1M - . 68, 140 

nedemanni, Oreaster 0 0 .0 7, 190, lQI, 190 

Hedemanni , Oreaster - 191 

nedemanni ,Pentaceros 191, 192 

Hedemanni, Pentaceros ' .. . . , 0 191 

nemprichii, Astropecten ... ... ." ~ 7, 161 
Hemprichii, Astropecten . . -.. 161 
neros, Bathypectinura • 0 o • 253 
heros, Pectinura 253,255 . 
Himerometridae 19 

nirsuta,Ophiothrix 9, 230, 231, 232, 
233 

" 

Bolothuria 4, 41, 42, 43, 83 
Holothurian 26,"38,'43 

Holothurians (apodous) 65 
-'. 

Holothurjl;l.ns .. o • 1, 13, 24, -38, 
40, 62,65; 187 

Holothuriidae '0' 4,41;55 

Holothuroidea 2, 3, 4, 13, 14 
24,25. 

humberti, S~aphaster 205 

Humberti, S()aphaster .205,206 

humilis, Clypeaster - lIl, U2, 113, 
117: ·'ll~: 



humilis, Stolonoclypus 
humilis, Echinanthus 

~mparipinna., Antedon 
Inadunata 
. .,' "Incel 

incei, 8tellaster 
incisa, Ophiactis 
india1)8" Paeudoboletia 
indianuB, TOltopneustes 
indica, Antedon 
indiDu8, Aatropecten 
indivisa,8ynapta 
infernalis, Ophir,rachnella 
infernalis, Pectinura 

. . 

.. 

... 
in"lignis, Holothuria pardalis Mr. 

intermedia., Pectinura 
Invertebrata . . 
inyoluta, Ophiothela danae, tHIf'. 

irregular Eckitt.ii .. 
i"egula~ Ecki1tOid8 . . 
I,regular 8ea _ckin .. 
Irreg'lllar Bell Urchin8 
irreplM 'UmJ.ins . . . 

" Irregular Urchin' 
Irregularia. 
Iuxtus, Amphioplus . • . .. 

Koehleri, Astropeoten 
Jgorea.na, Ophiothrix 
korea.na (t) Ophiothrix 
kr&bsii,Ophiactis 
Krebsii, Ophiactis 
kroyeri, Ophiactis 
Kroyeri, Ophiactis 

laevigate, Asteria8 (Jl8jl's) 
l.vigata, Linckia 
la.evig,o.ta, Ophidiaster 
I *viga.tus, Gorgonocephalus 

270 

H-ooIII. 
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112 
III 

20 

Hi 

186 

PA.GII. 

7, 184, 186, 186 
227 

6, 100, 101, 10!t 
100 

20 

7, 164, 155, 15.6 
67 

9, 260, 251 

250, 251, 252 

• ... 61 

9,253,255 

229 

241 

lIS 

110, 130 

147 

107 

111 

111 

3, 6, 68, 106 
226 

1~4, 166 

231, 284, 236, 1S1 
9 

228 

227,228 

227 

227 

202 

8,203 

202 

9, 257, 258 
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L-oot". PAGE. 

Laganidae - .. . . 6, HO, 117, 126 . . 
-Laganum · . -:'" . . . 6, lIs, 119, 126 

Lamprometra - 3, 19~ 21 
Jesueuri, Laganum .... 120 
Iesueuri, PeroneUa 6, 120, lIS, 126, 

127,128, U9' 
lesueuri, Rumphia · . 125 

Lincki, Asterias 
• eo; 

197 

lincki, Oreaster 196 
. i . 

• '0 

Linoki, Oreaster · . - 198 

Linoki, Pentaoeros 198 

lincki, PrOtoreaster · , · . .. 8, 19Q, 187, 198 

Linckia. 8,202,203 

linc'kii 190 

linckii, Oreaster · . 190 

Linckii, Oreaster. .'. - 197 

tinckii, ProtoreaBter .. ... 190 

Linckiidae ., ... 8, 174, 202 
204 

lividus, Paracentrotus 97 

Iourdesae, Thyone buocalis • : 29-

Lovenia 7,144 

Lovenidae 7,144 

Iubrica, Holothuria 4,42,46,48 

lucmntur, Eohinomet~ 103, 104 

Luidia 7, 168, 169, 170, 
174 

Luidiidae 7, 168 

luzonica, Eohinaster 217 

]uzonica. Othilia 216 

Lyteohinus 97 

M 

Iaorophreata •. 22 
1facrophreate forms .. 16 
ma.croproctes, Peronella 127 

maculata, Luidia 7,16D 

maculata, Pseudoboletia 6, 100, 101, 102 
.magninca,Alexandria 112, 116 
'Malmgreni, Gorgonocephalus 258 
, Mariam.etrida 3 
. Mariam.etridae 3, 19 
'm,armorata, Antedon 16 

marmorata, Bohadischia ... 59 



:m&mlOrata,Holot~uria 
marmorata, .. Ophiocnemis 

marmorata, Pectiriura . 
ma~ti~us, AlItropecten 
Mauritianus, Astropecten 
Maretia 
matha.ei, Echinus 
mathaei, Echin~metra 
¥etalia 

M:etrodira 
Metrodid,~' .. 
miliaris.Linckia 
miliaris, Ophidiaster 
miliaris, Parechinus 
miliaris, Pentoo.a~tylosa.ster-
minuta, PeroneUa 
mirabilis, Thyone 
M i88is8ippian 
modesta, Bathype6tinura 
modesta, Pectinura .. 
modestus, Orea.swr .. 
molar ... Ophiocoma. .. 

.... ' .. ' 

mollis, Coloohirus quadranguiaris, Mr. 
l(olpad.ia 
Molpadia sp. 
Molpadidae 
Molpadonia. 

.. 
monacanthus, Ailtropeotep .' . 
monacaria 
monacaria, Holothuria 
monacaria, Psolus 
mossambica, Astropyga 
multispinus, Pentaooraster .. 

muricatus, Oreaster •. 
muricatus, Pentaceros 
mUricatliS, Pentaoaros gibbus, t1af'. 

~urrayi,Stereoderma 

nigra, Ophiocoma 
nigricans (Tripneustes) 
nobilis, Metalia 

... 

.,.. 

.... 
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w 

; ~ . , , 

"0 , . 
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PAGB. 

4,42-,55, Q 

9, 241, 242, ~3~ 
244 

255 
7, 168, 161 

158 
14:2 

1011 

6, 103~· 104: 

7, 1.8 
8, 202, ieo, 206 . 
8,202, !04 
203 
203 
98,9t 

202 
127 

4, 27, 32, 33 . 

14 
253 
253,265 
198 

246 
37 
5,65 
5, 66 

5,65 
5, 65 

7, 162,164 

49 

4,42,48,49 
47 
69 

7, 190, 191, ] ~~ , 
196 

197 

197 
191 
28,30 ' 

246'·'-

96 
149 . 
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PA8JL 

If-oon •• 

AOdOSUB, ()reaster 190, 199 
\ 

nodosus, Pentaoeras 191 

Jlovae-&eaJandiae 212 

0 

okelli, Antedon 20 

6ligophreata .. - .. 15, 16, 18, 22 

Oligophreate forms 15 

Ophiaotidae . . ... 8, 223, 227 

Ophiaotis 8,227 

Ophiarachnella 9, 2.30 

Ophidiasteridae ... 202 

~hioooma 9,246,250 

Ophioonemis .. 9, 230, 242, 24:1, 
2(H 

Ophiooomidae 9, 223, 24.3, 249 

Ophiodermatidae .. 9,223,249 

Ophiopeza 2.')2 

, Ophiopholis .. - 227 

Ophiophragmus - - 224,225 

Ophiothela 9,230,240 

o phiothrioidae ~ .. - . .. 8, 223,230 

Ophiothrix 9, 2::0, 231,233, 
240,242 

.;. 

Ophiothri~ sp. 237 ., 
Ophiura ".- . . . 252 

Ophiurae . - ... 8,222. 223 
Ophiuroidea , .. .... ,- .- 1, 2, 3, 8, 13, 222.-

224, 229 

.Qphiuroids - ... 222, 223, 230, 245 
orhiculare,Laganum - 128 
orbicularis, Echinodiscus - 12& 

orbicularis, Peronella . . ' .. 125, 127, 128. ~29 
. Orclll. 4,2J 

Oreaster - 8, 190, 191, 195 
Oreasteridae 7, 174, 189 
OreasteTfu.e.e 189 
Othilia .. ..• 206, 216 

ovata, Echinolampas ' .~. ... 107. 

ovatus, Echinolampas 6, 106, 107, 110 

ovifoimis, Echinolampas 107 

oviformis, Echinus ,,.. 107 
25.-1-35 



palmata, Antedon 
palmata, ComatuI'a (Alecto) 
palmata, Dichrometra 
palmata, Lamprometra 

palmata, Lamprometra palmata 
Palmipes _ 
Paractinopoq.a. 
pard&Iis, Holothuria 

Parechinus 
parva, Holothuria 
Paxillosa 
Pectinura 

Pedicellaster 
pellucida, Peronella 
Pelmatazoa . . 
pelmatazoic stage 
Pentaceraster 

Pentaoerotidae , . .. 
Penta.crinites .. <f." .. 

-Penta.cta 

Pentagonasteridae 
pentagonula, Anthenea 
pentagonula, Astel'ias 

.. ~ .... 

pentagonulus, Goniediscus. 
pentagonus (Tripneuste8) 
Pentametrocrinidae .. 
Peronella 

peronii, Peronella . . .. 
Persephonaster 
Phanerozonia .. ~ .... 4' , •• 

Phyllophoridae .. - .. 
Phyllophorus •• ~ -.... 
p. Phyllophorus sp .. ..I , .... 

picta, Tropiometre. .•. 

pi1eos\Ul, Echinus .. ' . t .. " .. 

piIeosus, ToxopnellStes , .. 
placunaria, Scutella 

~ ' ... .. 
, . 
. ,," .. 

oj -> ... 

.. ~ ... 
# ' ... 

'l' ..... 
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